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(54) METHOD FOR COMPUTER-CONTROLLED MANUFACTURE OF THREE-DIMENSIONAL OBJECT FROM 
COMPUTER DATA 

(57)Abstract: 

PURPOSE: To manufacture a three-dimensional object from computer data by 
a method in which in order to dispense a second material to a first jet which 
dispenses a first material controllably to a target surface and another location, 
a dispenser fitted to a head arranged later than the first jet and an integrated 
print head are provided. 

CONSTITUTION: In a table 15 supporting a target surface 50 and an integrated 
print head 20 which forms a layer on the target surface 50 and can move to/ 
from the table 15, the first jet which dispenses the first material controllably to 
a selected location of the target surface 50 is provided. In order to dispense the 
second material to another location of the target surface 50 simultaneously 
with the first jet, a dispenser which was arranged later than the first jet in the 
movement direction of an integrated head to the table 15 and the integrated 
print head 20 containing ... are provided. 
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* NOTICES * 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The base which supports a target side in the equipment which produces a three-dimension 
body, The 1st jet which forms a layer on said target side, is the movable unification print head and 
distributes the 1st ingredient to the selected position of said target side controllable to said base, In 
order to distribute the 2nd ingredient to said 1st jet and coincidence in other locations of said target 
side, Equipment which produces the three-dimension body containing said unification print head which 
contains a mounting beam distributor in said head by the relation which was overdue and ****(ed) to 
said 1st jet to said base in the migration direction of said unification head. 

[Claim 2] The 1st jet with which it is the phase to which the unification print head is moved on a target 
side in the approach of producing a three-dimension body, and said unification head distributes the 1st 
ingredient of a liquid to said target side controllable, Between said movement phase containing the 
distributor which distributes the 2nd ingredient of a mounting beam liquid to said print head by the 
relation which ****(ed) to said 1st jet, and said movement phase Are the phase which distributes said 
1st ingredient to the selected position of said target side corresponding to an objective cross section 
controllable through said 1st jet, and said 1st ingredient between said distribution phase solidified after 
being distributed, and said distribution phase It is the phase where said 1st jet distributes said 2nd 
ingredient to other locations of said target side after the location which has distributed said 1st 
ingredient through said distributor. Solidify, after being distributed, and said 2nd ingredient completes a 
layer on said target side. How to produce a three-dimension body including the phase which forms the 
body which repeats said distribution phase which forms other target sides in the top face, said 
movement phase, said phase distributed controllable, and said distribution phase, and contains said 1st 
and 2nd ingredients. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is related to the equipment and the approach of manufacturing a 
three-dimension body from computer data using distribution by many especially media and the computer 
control of alternative ingredient clearance, and processing with regards to quick prototyping, without 
limiting the range. 
[0002] 

[Description of the Prior Art] A complicated design will make the need for quick prototyping 
manufacture increase, it will be necessary to feed it back promptly, and it will be required that a model 
factory or a machine shop should manufacture components with a complicated small amount in the 
minimum setup and the execution time. While many carry out the manufacture approach measles, it is 
late, and it is complicated and expensive. 

[0003] Although manual machining and the shaping approach are often cheap to an easy design and 
effective in it, cost will become very high at the repeat which complicated components and a 
complicated assembly take. Although the computer-numerical-control (CNC) machine is widely used in 
order to automate complicated manufacture, cost starts operating, performing maintenance and 
programming only for one fabrication in many things. 

[0004] The equipment most widely known for the field of quick prototyping is a stereolithography 
(Stereolithography). This equipment scans the selection two-dimensional region top of the liquid light 
polymer put into the bucket using the group of the mirror of computer control with a laser beam, and 
when this forms the layer of a solid-state polymer, it manufactures complicated components from 
computer data. The flozen layer attached in the base descends in a bucket, and a new layer is generated 
by the top face of a front layer, and it forms three-dimension components. 

[0005] If components are completed, superfluous resin will be removed by the solvent and all overhang 
supporters will be cut out from a necessary object with a base fixture. Exposure is still more nearly 
required in order to solidify the liquid caught inside. 

[0006] The main faults over a stereolithography and the same approach are points that the supporting 
structure must be designed in order to combine a body with a base, and in order to attach the overhang 
section, the large span section, or a separation region. The manual clearance from the components at 
the time of the addition of these structures to a CAD model or future washing requires an effort, and 
often needs special art. 

[0007] the activity of laser or resin takes other faults — excessive — they are regarding the place and 
an environmental safety scale. The chemical agent used by this process and defecation needs special 
handling, ventilation, and storage in order to protect a work site with an operator. Mass trash is 
generated in clearance and defecation of resin. An optical polymer is expensive and is not recyclable. 
These all are doing the impossible thing the activity with a facility in a general work site or general office 
from magnitude and an environment-reason. Furthermore, installation and a calibration are dramatically 
difficult because of the delicate property of laser and optical system. Maintenance is expensive because 
of the complexity of equipment, and the cost of laser. 

[0008] Other lithography manufacture approaches are alternative laser sintering processes. This 
approach carries out melting (sintering) of the selection region of a wax, plastics, or a powder ingredient 
like a metal using heating laser. The bucket containing powder is actually scanned with laser, and 
thereby, each particle is melted and is joined to the adjoining particle. The layer of melting powder is 
sequentially processed as well as optical polymer lithography. The advantage of a sintering process is a 
point of playing a role of a supporter of the components with which non-heating powder is formed. This 
means that non-heating powder is shaken off from an object or is paid. 

[0009] However, a selection laser sintering process is optical system complicated again and expensive. 
The resolution of the last components is restricted to 0.01 "-0.02" (0.0254 to 0.0508 cm) by a beam-of- 
light diameter and the standard target. Furthermore, as an excessive phase, it must carry out level 



doubling for powder with a revolution brush in piles, and this needs other electronic machine parts aga 
Also with a calamity, level setting detailed powder with a revolution brush often produces a 
heterogeneous stuffing consistency, in addition, powdered cost — liquid light polymer equipment — 
being small (an ingredient and effort) — it is difficult to prepare a 30-micron layer. The body assemble 
from this powder is in-between resolution, has the front face which is not uniform, and often has 
heterogeneous structure. 

[0010] Research of manufacture by three-dimension printing was done in Massachusetts Institute of 
Technology. In this research, ceramic powder is stacked using a broad feeder on a bucket or a pan. Or 
powdered selection region, the binder of a silica is printed and a solid cross section is formed. The pile 
of a cross section which repeats this process and expresses a final body is formed. 

[001 1] This approach also shows another difficulty of removing non-fixed powder from an internal cav 
while showing a problem in the same powder accumulation as a selection laser sintering process. 
Furthermore, the body created by this equipment is not recyclable. Research of MIT is turned to the 
fabrication of the mold of a ceramic. A metal or other ingredients are poured in or slushed into a mold 
and this mold is behind pulled down from casting components. The internal cavity of the mold which s< 
the last components also to a calamity cannot be inspected easily, but this needs the process of 
expensive trial and an error, in order to obtain exact components. 

[0012] Another trouble found out by the Prior art is a point which cannot offer the automated 
equipment which reproduces physically the point which cannot remove automatically the point which 
cannot use the thing more than giving various surface color at the time of manufacture of a necessary 
body, or 1 ingredient medium, the overhang section, the large span section, or the medium supporter c 
a separation region, a three-dimension computer-aided design, and an image. Equipment available now 
expensive, the medium currently used is not recyclable, and automation components processing after 
manufacture cannot be performed because of the activity of the powder of the large quantity which 
needs not a conveyer base but a container, and resin. Therefore, the amelioration which conquers one 
of these problems or all is current needed. 

[0013] As further background, U.S. Pat. No. 4,665,492 taken out to the Masters Tournament on May 1 
1 987 has described the computer automation processing and equipment which manufacture a three- 
dimension body. The activity of the kind used as an origin is needed, the particle of components 
formation material is turned to this, a particle pastes up, and the approach of disclosure forms a body 
Since it is such, the complexity of the configuration of the body formed by the approach of disclosure 
limited, and only the body which can be formed by the single-approach from the kind used as an origir 
considered to be producible by this approach. 

[0014] Moreover, U.S. Pat. No. 4,961,154 of the October 2, 1990 issuance as further background and t 
European Patent station disclosure 0th of June 6, 1989 disclosure 322 No. 257 is indicating the 
approach of producing three-dimension components by selection exposure of an optical polymer. Eacl 
of these illustrations indicates the approach and equipment which give the layer of an optical polymer 
are exposed selectively, and develop an exposure layer continuously. It is indicating that the non- 
polymerized light polymer in each class may be replaced with a different supporting material by thest 
illustrations' filling up with a different supporting material the part of the layer which removed the non- 
polymerized light polymer and removed the non-polymer-ized light polymer further, and forming the 
following body layer by the same approach after that. The approach currently indicated by these 
illustrations is useful, although it is limited to optical polymer processing, therefore components are 
produced only from the ingredient of a narrow group. In addition, the machine which produces 
components by this approach becomes inevitable very complicated from needing haulage of the 
ingredient under processing from each part of a machine to each part in consideration of having to 
remove and discard a non-polymer-ized ingredient at the time of processing of each class. 
[001 5] 

[Problem(s) to be Solved by the Invention] Considering the above-mentioned problem which 
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accompanies a related technique, the object of this invention is offering the computer-aided- 
manufacturing equipment which manufactures the body of the 1 or more surface color more than 1 
ingredient medium, and an approach. 

[0016] Other objects of this invention are offering the automated equipment and approach of 
reproducing physically a three-dimension computer-aided design and image including the automation 
components processing after manufacture. 

[0017] The object of further others of this invention is offering the equipment which removes 
automatically medium supporters, such as the overhang section, the large span section, and a separati 
region, from a manufacture body, and an approach. 

[0018] Another object of this invention is offering the equipment which manufactures a body using a 
recyclable medium, and an approach. 

[0019] Another object of this invention is offering the equipment which simplified the processor taken 
manufacture components using the unification head which performs each of a processing phase requir 
for a components layer with single pass, and an approach. 

[0020] Another object of this invention is improving the dependability of the equipment which improve 
further said approach of manufacturing a three-dimension body, and performs this by forming the bod} 
as restoration shell from the database which directs a solid-state body. 

[0021] Another object of this invention is improving the approach of manufacturing a three-dimension 
body further by offering the approach of distributing and processing an ingredient only in the location < 
each side of the body under fabrication required to support the following body layer. 
[0022] 

[Means for Solving the Problem] These and other objects are attained by the equipment of this 
invention, the approach, and processing. In a desirable example, the approach of computer control 
manufacture of a necessary three— dimension body and processing include the phase which distributes 
the layer of a liquid insolubility ingredient to up to a base by the position. Once this liquid medium 
contacts a base, it will be hardened. In this case, although a water-soluble base is desirable, an eterna 
thing is also possible for a base, without committing the summary of this invention. 
[0023] Subsequently, the spray of the water-soluble medium is carried out, and it encapsulates the 
hardened insoluble medium. This water-soluble medium is also hardened at the time of contact. The 
maximum top face of this capsule is a flat surface, therefore removes the part of a water-soluble 
capsule, and exposes lower insoluble material to new pattern laminatings. The remainder produced by 
said flattening is removed and it distributes further on the front face which flattened the next layer of 
liquid insolubility medium. Or it prints these two-dimensional spray patterns continuously, the three- 
dimension body enclosed by "accumulation" ****** genotype is formed. This cycle of clearance of 
flattening following distribution and this of a liquid insolubility medium layer and a soluble capsule layer 
and the flattening remainder is known as a printing cycle, and it continues until a three-dimension boc 
is completed. At the event of completion, a body is dipped in water, dissolves a water-soluble mold, ai 
leaves a three-dimension body. 

[0024] According to other desirable examples, the equipment which manufactures a three-dimension 
body from computer data contains at least one body scan and image taking-in equipment which are u 
in order to generate and memorize the specific data about a necessary three-dimension body. This ds 
is sent to a microprocessor controller and this microprocessor is processed to the continuation cross 
section of the three-dimension body which should describe received data physically. 
[0025] Based on the input from a microprocessor controller, at least one nozzle spray-carries out the 
spray of the water-soluble ingredient for at least one maximum low-temperature melting material in tl 
predetermined region on a target side, and at least one distribution apparatus encapsulates the layer 
the maximum low-temperature melting material. Exact positioning of a spray ingredient is determined 
1 set of linearity pointing devices to which at least one distribution apparatus and at least one nozzle 
are moved on a target side with the instruction received not only from the pattern received from the 
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CAD system but from the microprocessor controller. 

[0026] Once the layer of the maximum low-temperature melting material is encapsulated with a water- 
soluble ingredient, the cutting equipment of microprocessor control will flatten a capsulation ingredient 
the lower maximum low-temperature melting material will be exposed, and the vacuum anchorage of 
microprocessor control will remove an unnecessary flattening ingredient in the meantime. If all printing 
cycles are completed, the completed body and a mold will be dipped to the supporter stripper which 
used water, will dissolve a water-soluble ingredient by this, and will leave a three-dimension body. 
[0027] Unlike the remaining layers of liquid insoluble material, it can color, and, thereby, the main 
advantages of the equipment of this invention and a process make possible all to a sudden change fro 
the light and darkness of the color of all range, and a delicate color within the same manufacture body 
even for the selection region of liquid insoluble material, and the selection point in a layer. If some 
identifiers are mentioned according to this description, it will make it possible to manufacture a quality 
detailed visualization model to science, medical care, and a wide range activity like geographical 
research. Furthermore, the changing tone can be similarly attained by using one or more sorts of 
insoluble ingredients. Moreover, a mold medium and the body itself are recyclable with wise selection < 
insoluble ingredients, such as a wax and heat plastics, and the activity of the water-soluble medium tc 
mold. 

[0028] According to other examples of this invention, with the single pass of the head on a target side 
the conventional layer is flattened and a components layer and the single unification head to which bo 
supporting material is distributed are prepared. Such structure enables a quicker more easy fabricatio 
of components or a body, and it offers the equipment of low cost rather than it manufactures said 
components and body. 

[0029] According to the example of further others of this invention, this equipment includes the functi 
to change the computer database expression of a solid body into the expression of the hollow body of 
the shell thickness specified by a user. Consequently, the volume of the components ingredient taken 
form components decreases to the volume of only shell, it makes it possible to form many of each cla 
not from a body ingredient but from supporting material, and said supporting material is distributed by 
the approach which is not more precise. The wear of the exact ink jet print head received by this 
approach decreases, and it improves the dependability of equipment. 

[0030] According to the example of further others of this invention, this equipment bends [ whether a 
components ingredient is distributed on it, and ] from the layer of the degree which should be procesi 
and henceforth, and includes the function to make the decision which stops distribution of the 
supporting material to said location in a case. Furthermore, this function offers the function which 
flattens only the target side of the location which should distribute the following components layer, an 
decreases the amount of the generated remainder, and the range of processing beyond the need. 
[0031] It reaches and other descriptions and advantages become whether to be ** from the detailed 
explanation of the following of a desirable example given with these appended drawings of this inventic 
at this contractor. 
[0032] 

[Example] This invention manufactures the exact duplicate of a CAD model without tool processing, a 
since it is safe in environment, it is operational under the usual work environment in it. 
[0033] In the part which refers to a CAD image on these descriptions, he should understand that can 
carry out contraction scale doubling also of the image from other body scans and image taking-in 
equipment using this invention, and it can manufacture. The example of said equipment used in comrrv 
contains a computer-aided design (CAD), a computer aided manufacturing (CAM), computer aided 
engineering (CAE), a computer tomography (CT), magnetic resonance projection (MRI), proton radiatio 
tomography (PET), IR imager, an electron microscope, etc., without limiting the range of this invention 
Thus, it can become the body of the class containing the model of a living thing or vegetation which 
does not count and go out, and the body with which a celestial body is also reproduced by this invent 
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by the color further. 

[0034] Drawing 1 a is the perspective view of the automatic three-dimension body manufacture 
department by the desirable example of this invention. Distribution or the airline printer 10 of one or 
more microprocessor control contains the print head 20 into which the whole like a base 15 feeds the 
maximum low-temperature melting material of a liquid condition by either the globule or thin flow 
towards a plane target side. A base 1 5 plays a role of a foundation of printing of the beginning and 
henceforth, and spray actuation. The independent distribution apparatus 10 in which the address of a 
computer is possible has a desirable ink jet which uses the melted wax, plastics, or other ingredients for 
the page printer of the color plotter which was made to carry out a spray, or an ink jet. The airline 
printer 10 in the print head 20 is turned on and off according to the two-dimensional data map by which 
is memorized by the microprocessor and relay actuation is carried out. 

[0035] It is used in the semantics that a "microprocessor" does not need the "microcomputer" in the 
context by a microcomputer needing memory. These vocabulary is also acceptance words again, and 
refer to the equivalent object for it so that it may be used on these descriptions. The phrases a 
"processing circuit" can be understood to be the digital computers containing the microprocessor and 
microcomputer of the processor of ASIC (application specification integrated circuit), PAL 
(programmable array logic), PLA (Programmable Logic Array), a decoder, memory, and the non-software 
base, other circuits, or arbitration architecture, or these combination. The word of inclusion will be 
interpreted by semantics imperfect again if the range of invention is taken into consideration. 
[0036] A injection mold tool (not shown) is used in order to manufacture a base from water-soluble 
material. A mold tool has cooling/heating device in which mold processing is accelerated with a pressure 
or vacuum opening. In addition, the mold tool cavernous section is adjustable cross-section thickness 
according to the configuration of a necessary body. The base made from other insoluble ingredients or 
metals like a ceramic or special plastics is not more desirable than the base of water-soluble material in 
order to decrease the area by which dew is carried out to a solvent in a washing phase. 
[0037] If it returns to drawing 1 a, one or more ingredients 25 are changed into a liquid condition by heat 
or other processings, and it is injected by the print head 20, and in a base 15 top, it will paste up 
promptly and an ingredient 25 will create the two-dimensional patterned layer of an adjustable cross 
section here. Said several layers continuously formed in the mutual top face are known as the laminating 
section. Although the body 55 including the laminating of the layer of the ingredients 25 and 35 piled up 
with a microprocessor instruction is solidified as a visible layer by drawing 1 R>1a, he should understand 
that this is a thing for simplification in the object for explanation strictly. Actually, said layer is thickness 
It is .005 inch (0.0127cm) and, with the naked eye, detection is actually impossible. 

[0038] One or more heating nozzles or guns 30 (it looks better in the example of drawing 2 a- drawing 2 
c) encapsulate desirably ****** and the insoluble pattern which this printed before and which is not 
random for random coating of the water-soluble ingredient 35. The ingredient hold delivery equipment 40 
explained more to a detail in relation to drawing 2 a- drawing 2 c gives the container of each ingredients 
25 and 35 accumulated according to this invention. By using a heating nozzle or a gun 30 for distribution 
of the water-soluble material 35, since this is not used for a water-soluble ingredient, the life of the 
print head 20 is prolonged. In addition, in order to turn a spray particle to x or y specific points, 
considerable reduction of computer data volume and processing is realized by the activity of the random 
spray equipment 30 which does not need a detailed instruction. 

[0039] The water-soluble ingredient 35 is a solid-state at a room temperature, and indicates the suiting 
melt viscosity to be common drawing mold equipment, and, as for after laminating hardening, it is 
desirable to have a good working characteristic. An ingredient 35 supports and encapsulates an insoluble 
three-dimension body necessary [ in processing ]. It guarantees that it remains after the very beautiful 
three-dimension body 55 which consisted of arbitration ingredients 25 dips the moisture powder 
property of an ingredient 35 to the container of water so that drawing 1 b may show. 
[0040] A water-soluble ingredient is more desirable than the charge of supporting material used for 
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other above-mentioned equipments like powder (it is easy to leave a coarse flake side) or UV hardening 
resin (a cutting tool or a sanding machine must remove manually). A powder manner of support cannot 
give suitable holding power to the distortion of a body again. The activity at least of low-temperature 
melting point material enables the user of this invention to produce water solubility, or a cantilever, head 
lining or the overhang body from a wall and the complicated description like [ it is not restrictive as an 
example further again, is complicated like the ship in a bottle, and ] the complicated object unlike other 
ingredient laminating equipments. In addition, the water-soluble ingredient is dramatically cheap, there is 
not necessarily no need of printing by the print head 20, and a spray is cheaply [ promptly and ] possible 
for it with a nozzle 30. 

[0041] although it is desirable on the whole to use a water-soluble ingredient as a mold — an ingredient 
35 — heat — **** — the alcoholic melting material which melts when it dips in the low-melt point 
point material and alcohol which are removed by things should also understand the possible thing. In 
order to remove a mold generally, without affecting a body, the property in which a mold and a body are 
different from each other is used. Thus, the last layer is printed, a supporter is dissolved or decomposed, 
and it leaves a three-dimension body with which an example is looked at by drawing 1 R>1b. Although 
these ingredients are not so desirable as a water-soluble ingredient, it is desirable to the supporting 
material mentioned above in relation to other ingredient laminating equipments, and these activities 
correspond within the limits of this invention. 

[0042] The pointing device 45 arranged along with x of a rectangular coordinate system, y, and the z- 
axis (naming [ drawing 1 a ] in this way) moves the print head 20 and/or the target side 50 by computer 
instruction. The target side 50 is a base 15 in the first laminating, and is the front laminating section in 
future laminatings. especially — a pointing device 45 — the target side 50 — level — (Y) or carrying out 
(Z) migration vertically — moreover, it is desirable by crossing the target side 50 and carrying out (X) 
migration of the print head 20 horizontally that the three-dimension body of arbitration can be defined 
thoroughly. The pointing device 45 is using the circular motor 48 in order to move the target side 50, the 
spray machine 30, and the print head 20. Other motors like a linear motor should be noticed about the 
usable thing instead of the circular motor 48. 

[0043] A pointing device 45 is the pointing device for volumetry, the flat-surface pointing device which 
cooperates with a linearity pointing device, or three linearity pointing devices, and he should understand 
that such a detail is not what never limits the range of this invention. 

[0044] Drawing 2 a- drawing 2 c is the elevation of other desirable examples of the quick prototyping 
equipment of drawing 1 a by this invention, a plan, and a left side view. Explanation of the element shown 
in drawing 2 a- drawing 2 c corresponding to what was mentioned above in relation to the example of 
drawing 1 a is included in this description. As for the specific location of the element of the equipment 
by this invention, it is [ the print head 20 and the spray machine 30 ] desirable as not a problem but an 
exception to be arranged so that an ingredient may be distributed to a right angle to the target side 50 
so that he can understand by comparing drawing 1 a with drawing 2 a~2c. 

[0045] The prototyping equipment shown in drawing 2 a- drawing 2 c is laid on the support table 56. In 
order to strengthen the print head 20 and the Lynn Tell supporter in which spray machine 30 grade 
carries out suspension, the cantilever supporter 58 strengthens a supporter 62. 

[0046] One or more cutting equipments 60 (it sees best at drawing 2 a) arranged so that the top face of 
the target side 50 may be flattened at intervals of assignment in accordance with the vertical axes of 
manufacture remove a part of water-soluble capsule 35, and expose the lower insoluble ingredient 25 to 
new pattern laminatings. Cutting equipment 60 compensates the front face and height fluctuation which 
are produced again according to the rate-of-flow difference between the multiplex printed elements 10 
on the print head 20. In order to play the role which releases the stress which flattening actuation of 
cutting equipment 60 produces by cooling and reduction-izing of ingredients 25 and 35, distortion of a 
body also decreases. 

[0047] A vacuum head and pumping plant 65 (it sees best at drawing 2 c) remove the residue generated 
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between flattening actuation of cutting equipment 60. The residue is refreshable to abolition or the 
further recycle at a canister with a filter. The vacuum fastener 70 (it sees best at drawing 2 a) holds th< 
assembly base 1 5 to a pointing device 45, and enables easy and quick removal and exchange of a base 
1 5 without the danger of the breakage or deformation to a base 1 5. The vacuum fastener 70 enables th 
equipment by this invention to prepare the automation body carrying-in taking-out conveyer or rack 75 
(for it to illustrate to drawing 1 a) of arbitration. 

[0048] The activity volume section 78 which shows an appearance with a broken line by drawing 2 a 
shows the maximum body epicyst form which arranges a body, while printing. Since some ingredient 
combination needs printing with the environmental temperature below beyond a room temperature (it is 
a metal like) or a room temperature (it is water like), an environmental control room is arranged in the 
activity volume section 78. 

[0049] The mass container 80 (it sees best at drawing 2 c) which is a part of ingredient hold distributior 
apparatus 40 of drawing 1 a stores the solid-state volume material which the processing ingredients 25 
and 35 which are carried by the feed gear 82 and measured to the small corresponding heat chamber 8< 
which performs melting and filtration dried. Although Auger or a screw feed gear is sufficient as a feed 
gear 82, other feed gears are possible and are driven by the motor 83. Next, a melting liquid medium is 
pressurized by the pressure equipment 86 from the liquid medium delivery line 88 to the print head 20 c 
a spray gun 30 whose each is a pump etc. before distribution. This by which it is shown that the liquid 
medium delivery line 88 is fractured is for simplification, and each of a line 88 is following either the prir 
head 20 or the spray machine 30 according to a line from pressure equipment 86. In order to guarantee 
that a medium remains in the liquid phase before reaching to the print head 20 or a spray gun 30 
especially according to a case, when the distance between ** 84, the print head 20, or a spray gun 30 i 
relatively long, it is desirable to heat the medium delivery line 88. 

[0050] Thus, in addition to configuration creation, there is no other equipment by this invention, and it 
makes it possible to manufacture a body by the high-resolution color function. In addition, the 
beneficiary of the featureless description includes art, astronomy, and training of other many with 
medical care, geography, a building, and the engineering field. The thing of an ingredient presentation 
which is different with the combination of a different ingredient color or a color is sufficient as an 
ingredient 25. In order to attain the visual sense of reality of necessary level, the color group of 
cyanogen, a Magenta, yellow, black, and white is desirable, because it is because the neutral colors of 
the arbitration in [ all ] a color band region are obtained by the superposition or dithering of an 
ingredient. 

[0051] Drawing 3 is the perspective view of the microprocessor by the desirable example of this 
invention, and a supporter stripper. The microprocessor controller 90 and the supporter stripper are 
illustrated by the activity section. Although not illustrated, said control and a supporter stripper can be 
differed from each other and arranged, are physically combined with the equipment illustrated to drawin 
1 a or drawing 2 a- drawing 2 c, and can offer the quick prototyping equipment of complete automation. 
[0052] The data of a proper including the dimension, the color, or other necessary properties which 
simulate a necessary three-dimension physics body are generated and memorized using a CAD system 
This data is sent to a microprocessor controller 90, is memorized, and is processed. A microprocessor 
controller 90 processes input data to the continuation cross section of the three-dimension body drawi 
physically including an image processing and a data-conversion code with a microprocessor instruction. 
[0053] The equipment for manufacture of the computer control of a necessary three-dimension body, a 
approach, and processing include the phase which distributes the layer of the liquid ingredients 25 and 
35 to up to a target side in a predetermined location. These predetermined locations are set up by the 
microcomputer control unit 90 based on the processed slice data received from the computer image file 
in a CAD system. A microprocessor controller 90 controls ingredient haulage, a feedback sensor, and 
the electronic machine element for equipment processing with equipment, an approach, and the 
sequence and timing of processing actuation again. 
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[0054] A microprocessor controller 90 should not perform these functions with separate equipment, but 
he should understand that incorporation is possible in a CAD system or other necessary body scans, 
and image incorporation equipment. 

[0055] The supporter stripper 95 consists of washing vats 96 of sufficient dimension which stores 
thoroughly the body 55 on which the solvent and solvent of a large quantity act. A circulating pump or a 
shaker 98 is unified, it accelerates like a decomposition fault, and the residue is carried away, a solvent 
is water when the die materials 35 which should be removed are water solubility — etc. — **. 
[0056] The temperature chamber 96 which arranges a body 55 instead can also be included by the 
supporter stripper 95. In order to accelerate like a decomposition fault, an air circulatory organ may be 
unified in the aforementioned room 96. When die materials 35 fuse at low temperature from the body 
ingredient 25, best uses the equipment of this latter. This is temperature higher than the melting point of 
a mold, and enables alternative clearance of a mold at temperature lower than the objective melting 
point at the time of ****. The combination of the wide range ingredients 25 and 35 is possible like water, 
a wax and a wax, plastics and plastics, and a metal. Or instead, although the body ingredient 25 is based 
on the flood UV light or fibre optics which was distributed to the selected position on a target side, and 
was turned to the distribution location, the optical polymer promptly hardened like at the time of 
distribution is sufficient as it. When the body ingredient 25 is a hardening light polymer, the wax which 
has different solubility from the thing of a hardening light polymer can also be used as a supporting 
material 35. In many cases, a mold and the body ingredients 25 and 35 can be repeatedly recycled for an 
activity, and can reduce trash. 

[0057] Drawing 4 is a processing flow chart illustrating the processing which manufactures the three- 
dimension body by the desirable example of this invention, an objective base once arranges on a vacuum 
fastener — having (block 100) — it investigates whether print head jet is inspected and it is functioning 
altogether. This is performed by positioning the print head 20 so that an output can see in an optical 
Banking Inspection Department place (block 1 10). Subsequently, print head jet prints the pattern of a 
short segment (block 120), this is scanned, and each of jet checks whether it is functioning correctly 
(block 130). When it is determined that no jet is operating correctly, the print head 20 is moved to the 
blow-off wiping section (block 150), and equipment blows off and makes the flow of jet lead here (block 
160). Subsequently jet is again inspected [ to the optical Banking Inspection Department ] for the print 
head 20 return (block 110) and here (blocks 120 and 130). Although not illustrated for processing of 
drawing 4 R> 4, it is in ** that the print head 20 is inspected any number of times if needed. 
[0058] When all jet is operating correctly (block 140), an ink feed zone is inspected (block 170). When it 
turns out that a feed zone is unsuitable, it fills up with a melting canister from a mass canister (block 
180). When an ink feed zone is enough, processing is continued by loading objective slice data (block 
190). 

[0059] It is generated from a three-dimension computer "body" image including color information, and 
objective slice data are changed into the vertical sequence train of a two-dimensional pattern by 
application software. Although the 2nd image can be generated by software in the configuration of the 
surrounding negative volume of the 1st image, a "mold" image is changed into the group of a two- 
dimensional slice, it acts as the association of the slice data of a body and a mold continuously, and the 
2nd image becomes less necessary and less desirable. Overall actuation of the spray machine 30 
enables exact printing only to an objective image. 

[0060] Once the 1st slice data is loaded (block 190), a base 15 is positioned, cutting equipment 60 will 
flatten the top face (block 210), and a base will descend by 1 thickness (block 220). Subsequently, the 
print head 20 scans and carries out the laminating of the slice pattern according to the received slice 
data (block 230). The slice data of the 1 st layer opt for the suitable injection function of the location 
with the print head location on a base 15. The print head 20 moves in the inside of a field parallel to a 
base 15 until a layer is completed. If printing of the pattern of the 1st slice is completed, the spray 
machine 30 will carry out the spray of the uniform layer of the charge 35 of solubility supporting material 
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to the top face of the target side 50 (block 240). 

[0061] Although loading of the following slice data is illustrated in front of the flattening phase in the 
processing flow chart, this has a flattening phase and desirably [ can generate also after a flattening 
phase or ] good coincidence. In fact, a microprocessor controller 90 may load the following slice data to 
the time amount of the arbitration at the time of a printing cycle, when the quickest. 
[0062] When it is not the layer of the last which this should print (block 250), an ink feed zone is 
inspected again (block 170), and ink is added if needed (block 180). A base 15 is positioned, and while 
cutting equipment 60 has flattened the top face of the target side 50 (block 210), the following slice data 
are loaded (block 190). Subsequently, a base 15 is dropped by 1 thickness (block 220), and the following 
layer is printed (blocks 230 and 240). When it is the layer of the last which this should print (block 250), 
it is removed from a vacuum fixture (block 260), water is dipped to a desirable solvent, and components 
disassemble solubility supporting material (block 270). This processing creates the completed three- 
dimension body (block 280). 

[0063] In the example of the desirable processing by this invention, jet printing is carried out in a 
continuation layer, and a 140-degree F liquid wax (ingredient 25) forms a body pattern. Simultaneously, 
jet printing is carried out and an icy continuation layer (ingredient 35) forms a freezing mold in the 
surroundings of a body pattern. Subsequently the combination solid-state part of ingredients 25 and 35 
is heated, fuses only die parts, and leaves the casting pattern in which high resolution recycle is possible. 
The combination of many other ingredients 25 and 35 is possible, and it is limited by only imagination of 
this contractor. 

[0064] Drawing 5 illustrates the print head inspection blow-off part by the desirable example of this 
invention. The print head 20 drops to the format of a receipt and the short parallel lines 340 the medium 
fused through the medium feed pipe 310 for the drop 320 of said medium on a conveyor belt 330. As for 
the front face of a conveyor belt 330, being made from paper is desirable. A photo sensor 350 scans the 
parallel lines printed by the simultaneous operation of the jet 10 (it cannot see from a drawing) of all the 
printed elements of the print head 20. A microprocessor answers the output of the photo sensor 350 
which shows at least one unjust actuation printed element by separating the print head 20 from a 
conveyor belt 330 in order to complete blow-off wiping for emitting a foreign matter. Forcible feeding of 
the air is carried out through the blow-off bulb monitor air pipe 360 to the print head 20. This discharges 
a foreign matter effectively from the unjust actuation printed element 10 of the print head 20. 
Subsequently, the print head is wiped off and rearranged on a conveyor belt 330. The print head 20 piles 
up the new medium drop 320 to up to a conveyor belt 330 in the form of the short concurrency line 340 
again scanned by the photo sensor 350. This processing is repeated until all the printed elements 10 on 
the print head 20 function correctly. Although the test equipment using a photo sensor has been 
explained as a desirable thing, other various test equipment can think to this contractor. 
[0065] Drawing 6 a- drawing 6 b illustrates the wave form chart reflecting the output of the photo 
sensor 350 by the desirable example of this invention. In these drawings, a square wave shows the jet 
number which is functioning to accuracy. The deficit of the square wave of one place shows unjust 
actuation jet. Drawing 6 a shows the output from the photo sensor 350 when all jet is functioning to a 
detail, and, on the other hand, drawing 6 b illustrates the wave which is in agreement with that in which 
two jet is carrying out unjust actuation. 

[0066] Drawing 7 a- drawing 7 c illustrates drawing of the structure generated in each of the processing 
phase 230,240,210 for manufacture of the three-dimension body which should consist of low-melt point 
point ingredients like the wax by the desirable example of this invention of drawing 4 . Drawing 7 a 
shows the print head 20 which accumulates the drop 420 of a wax in order to form the wax layer 400 in 
the directions location on the water-soluble base 15 so that it may become settled with a 
microprocessor controller according to a CAD image. Said layer 400 forms a necessary three-dimension 
body, when a presentation is not started, but it is known as a forward ingredient and all the layers are 
completed. 
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[0067] The laminating wax layer 400 which the spray machine 30 carried out the spray of the drop 430 
of the water-soluble die materials 440 by drawing 7 b, and was laid on the water-soluble base 410 is 
encapsulated. An ingredient 440 is not applied to the presentation, but is known as a negative ingredient, 
and if all layers are completed, it will form a mold. The negative ingredient 440 by which the description 
which has no choice but to be [ of drawing 4 ] was looked at by drawing 7 R>7b, namely, the spray was 
carried out is random, and the spray particle is not turned to x or y specific points by computer. 
[0068] In order to prepare the front face of future layers, a mill cutter or other cutting equipments 60 
remove the part of the front thickness, and expose the forward ingredient 400. This phase defines the 
thickness of each class again, and compensates the distribution rate of a different ink jet. After 
processing all layers, the solvent which is not illustrating the negative ingredient 440 removes selectively, 
and it leaves the forward ingredient 400 which is a wax in this case. 

[0069] As for a certain kind of ingredient, whenever [ viscous ] is too high for using for an ink jet mold 
device. However, these ingredients show endurance, an appearance, or a desirable property like 
whenever [ water-soluble ]. Although it is not the thing of the intention limited only as instantiation, the 
desirable activity of such a viscous ingredient contains the circuit assembly manufactured from an 
electrical conduction medium like a paste and epoxy. 

[0070] In order to use the elevated-temperature melting point or a high viscosity ingredient, it is usable 
considering an atomization nozzle which is used for pictures, and an application-of-pressure gun as a 
substitute of the ink jet mold print head. Such a nozzle or a gun uses application-of-pressure transfer 
pipet, i.e., piston mold actuation, and various kinds of diameters of a nozzle are available. 
[0071] Drawing 8 a- drawing 8 c illustrates drawing of the structure generated in each of the processing 
phase 230,240,210 for manufacture of the three-dimension body made from the elevated-temperature 
melting point or a high viscosity ingredient according to the desirable example of this invention of 
drawing 4 . Although such the elevated-temperature melting point or a high viscosity ingredient is not 
restrictive as one example with a metal, a ceramic, plastics, a paste, epoxy, etc., he should understand 
that the combination or alloy of said ingredient like tin and a lead alloy is also possible. 
[0072] Drawing 8 a illustrates the ink jet print head which is carrying out the laminating of the drop 520 
of a wax in order to form the wax layer 500 in the directions location on the base 15 which becomes 
settled with a microprocessor controller according to a CAD image. Said layer 500 does not start a 
presentation, but it is a negative ingredient, and if all layers are completed, it will form a mold or a 
supporter. 

[0073] A spray machine nozzle or a gun 30 carries out the spray of the globule 530 of the elevated- 
temperature melting point or the high viscosity material 540 to the charge 500 of supporting material to 
up to the pattern cavernous section in it by drawing 8 b. An ingredient 540 is not applied to a 
presentation, but is a forward ingredient, and if it is completed, it will form a necessary three-dimension 
body. The forward ingredient 540 which the description which has no choice but to be [ of drawing 4 ] 
was looked at by drawing 8 b, namely, carried out the spray is random, and the spray particle is not 
turned to x or y specific points by computer. 

[0074] In order to prepare the field of future layers, a mill cutter or other equipments remove a part of 
front thickness, and expose a forward ingredient. Drawing 8 c illustrates the cutter 60 to which the 
forward ingredient 540 is flattened and the laminating wax layer 500 is exposed. Each class is ground by 
the predetermined thickness which compensates whenever [ distribution / of a different nozzle ]. After 
processing all layers, the last volume object consists of high-melting or high viscous fluid with a mold of 
the low-temperature melting point. The negative ingredient 500 is selectively removed by the solvent or 
heat which is not illustrated, and leaves high-melting or the forward ingredient 540 of high viscosity. 
[0075] If only an ink jet printer style is used for this method, there is not at the point of making it 
possible to make a body from the ingredient of many like the nylon which does not become possible, 
PVC, and the metal alloy which can mention some identifiers. [ other ] Furthermore, grinding the top 
face of the laminating section plays the role which releases the stress which makes components 
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produce distortion with other equipments. Moreover, in order to carry out the spray of a lot of 
ingredients at random, covering a broadband enough, the number of the required ink jet print heads 
decreases. 

[0076] With reference to drawing 9 a and drawing 9 b, the structure of the unification print head 600 and 
actuation according to another example of this invention are explained to a detail here. The unification 
print head 600 contains equipment required to create thoroughly the layer of a body 55 which includes 
distribution of the body ingredient 25 and the charge 35 of supporting material, and flattening of the 
front face of each class with the single pass on a target side. This single pass processing carries out 
improvement in a rate of the manufacture process remarkably, and also decreases the complexity and 
cost of equipment which produce a three-dimension body according to this invention. 
[0077] The unification print head 600 contains the adapter plate 604 with which each of components is 
attached by the relation which ****(ed). The print head 20 distributes the body ingredient 25 from the 
storage area 620 of the contiguity which answers the signal given to a plate 604 at a mounting eclipse 
and the connected electric wire 602. A nozzle 603 is made alternate arrangement like the diagonal line 
of the well-known approach of the ink jet print head so that it may illustrate to drawing 9 b. Since being 
separated and arranged to one side face (x directions) adjoins from the back (the direction of y) of the 
print head 20, and there, it is the distributor 30 which distributes supporting material 35 from 630. For 
example, a distributor 30 is back (side) to the 0.1 inches (0.254cm) order of each direction print head 20 
of x and y. Considering that the unification print head 600 runs in the direction (it is shown in the shaft 
basis of drawing 9 a and drawing 9 b like) of +y, a distributor 30 is behind after the print head 20 by 
formation of a three-dimension body. The distributor 30 may distribute the charge 35 of supporting 
material to that the print head 20 progressed from the distributor 30, and has distributed the body 
ingredient 25 at the time of actuation, and coincidence in the delay location. Consequently, the layer of 
a mold accessory object is formed promptly, without needing the multiplex pass of each print head 20 
and a distributor 30. In addition, above-mentioned U.S. Pat. No. 4,961,154 and the above-mentioned 
European Patent station disclosure 0th which need to carry a body among many processing parts in 
order to process a monolayer 322 The complexity of equipment is decreasing [ of No. 257 / as opposed 
to / especially / the known equipment of a publication ] greatly. 

[0078] As an option, the parts of the place where anchoring and the print head 20 distribute the body 
ingredient 25 for the heater element or duct which gives heating gas (not shown) to an adapter plate 
604, especially the target side of the location which should distribute the body ingredient 25 on the body 
ingredient 25 of a layer conventionally may be heated locally, what depends such local heating on any of 
heat conduction, the convection current, or radiation — be — it is desirable to improve adhesion of the 
body ingredient 25 which the upper part of a body ingredient was raised to sufficient temperature, 
considered as the softening condition, and was conventionally distributed to the current layer to the 
body ingredient 25 of a layer. Furthermore, this local heating makes possible conventionally the heat 
shrink of the body ingredient 25 of a layer, and is made to adjust it with the body ingredient 25 of a new 
distributor. 

[0079] The unification print head 600 contains further the knife 608 for flattening a target side ahead 
[ of the print head 20 ], when the unification print head 600 runs in the direction of y. It is desirable to 
flatten a target side behind a distributor 30 by possible single pass processing by the unification print 
head 600 but [ not after distribution of supporting material 35 ] just before distribution of the body 
ingredient 25 and supporting material 35. It can have long time amount rather than it solidifies from the 
case where the knife 608 is arranged just behind the distributor 30, by flattening before the print head 
20 before the body ingredient 25 and the charge 35 of supporting material flattening. Flattening of the 
ingredient hardened more nearly thoroughly generates a plane target side more, and removes the dirt of 
the supporting material 35 between the layers which the body ingredient 25 follows. 
[0080] It is the vacuum picking-up hood 610 for removing the residue from flattening actuation of the 
knife 608 on a target side which encloses a knife 608, and a knife 608 is attached in the vacuum hood 
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610 through an adapter plate 606. The vacuum picking-up hood 610 exhausts the residue to the 
playback location distant from the processing region through the duct 612. Instead of the vacuum 
picking-up hood 610, in order to remove the residue from a target side, a brush or an air bleed may be 
established. The brush shielding 614 formed of**** or other suitable structures is formed in option, as 
shown in drawing 9 a, the residue which was not picked up with the vacuum hood 610 prevents affecting 
the selected position where the print head distributes the body ingredient 25, and the processor in the 
selected distribution location is protected from other contamination. 

[0081] As illustrated to drawing 9 a, a knife 608 is not a single cutting edge but a cutting edge with a 
stage. It is thought that possibility of breaking an ingredient when having deleted the top face increases 
according to the ratio between the deleted thickness to the total thickness of a layer. Therefore, the 
single cutting cutting edge of the single depth completely tends to break a front face, as expected 
especially by this approach, when fluctuation (******) of the topography is 30% of order, comes out so 
and is considered to be a certain thing. As for the cutting cutting edge with a stage of the knife 608 with 
which each has the depth of 0.001 inches (0.00254cm) order, according to this example of this invention, 
many shallow grinding phases are given continuously. An even field is established in the maximum base 
of the deepest cutting edge, and a target side is graduated further. Consequently, in order that the 
thickness of the ingredient removed by each increment cutting plane to thickness may decrease, a knife 
608 decreases greatly possibility of breaking a target side. 

[0082] Reference of drawing 10 illustrates knife 608' by another configuration. Knife 608' contains a 
single slanting cutting edge with not a multiplex stage but the flat surface of a trailing edge (when it sees 
in a cross section). As a result of this structure, increment migration of cutting-edge 608' of the 
direction of y produces clearance of the incremental quantity of a target side, and can avoid the crack 
of a target side. 

[0083] According to another example of this invention, adapter plate 606' which attaches knife 608' is 
movable again under control of the solenoid 606 which answers the signal on an electric wire 618. This 
structure makes possible the selection control of knife 608' (or knife 608 with the stage where many are 
shallow to instead of), therefore flattening is performed only in a selected position. For example, in the 
location on the target side which distributes supporting material 35 to a degree, it is unnecessary in 
flattening because of the immateriality of the configuration of the objective supporting material 35 (this 
is removed anyway). The location of the target side which should distribute the body ingredient 25 to 
this and a contrast target must guarantee that flatten and the body ingredient 25 pastes up with the 
thing of a layer conventionally, and must give proper dimension control to objective formation. Movable 
knife 608' is controlled by the solenoid 616, therefore this contacts only in respect of the target of the 
location which should distribute the body ingredient 25, and as a result, the amount of grinding and the 
generated flattening residue decreases greatly, and its same is said of wear of **** 608'. 
[0084] Reference of drawing 1 1 a illustrates unification print head 600' by another configuration using 
another technique to flattening. According to this example, a roller 640 is attached after the print head 
20 of unification print head 600', and a distributor 30, and graduates the front face of the distribution 
layer after distribution of supporting material 35. It is considered by graduating supporting material 35 in 
many cases for cold roll processing to be enough. Or although a roller 640 may be heated and proper 
smoothing of supporting material 35 may be guaranteed, it is desirable to give non-adhering coating like 
Teflon (TEFLON) on a roller 640 in this case. In addition, in order to promote adhesion of the next layer 
of the body ingredient 25 to a layer conventionally, it is good to give a notch or a coarse front face to a 
roller 640, and to leave a coarse appearance on a distribution layer. 

[0085] If drawing 1 1 b is referred to here, 600" of unification print heads by the configuration of further 
others is illustrated by the front view. 600" of unification print heads contains the heat bar 642 attached 
after a distributor 30 in the height on a target side. The heat bar 642 is energized with the electric wire 
644 of the example of a resistance element mold, is heated, makes supporting material 35 and the body 
material 25 re-flow, and creates the target side where the following layer is smooth. 
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[0086] As shown in drawing 10 a and drawing 10 b according to the property of the ingredient currently 
used, it is not behind, and either a roller 640 or the heat bar 642 may be installed before the print head 
20. 

[0087] Furthermore, without needing another flattening and another machining, in order to form the 
plane target side for the following layers, as an alternative, distributing the body ingredient 25 and 
supporting material 35 is also considered so that a plane top face can be obtained substantially. This is 
attained by the print head 20 and the same ink jet print head so that the amount of distributions of 
supporting material 35 may be controlled carefully. In this case, above-mentioned unification print head 
600,600' and 600" of other equipments for flattening of a knife 608, a roller 640, the heat bar 642, or a 
target side are not included. This equipment may adjust similarly the volume of the body ingredient 25 
which it is controllable, and the print head 20 also controls the volume of the supporting material 35 
distributed by the distributor 30 so that it may have consistency with the thickness of the body 
ingredient 25 distributed by the print head 20, and is distributed in the real time by instead measuring 
the capacity of the supporting material 35 distributed in the real time. It goes across this measurement 
and control all over a layer, and they guarantee further the same smoothness of both body ingredient 25 
and supporting material 35. The example of the real-time measurement technique considered to be 
effective by this approach includes optical measurement like an interferometer, mechanical 
measurement like a flattery brush, and other known film thickness measurement techniques. 
[0088] Reference of drawing 12 illustrates the application of this invention which produces a multilayer 
printed circuit board in the cross section. In this example, the body ingredient 25 contains a dielectric 
material [ like a polycarbonate plastic, polymer resin, or an electric insulating material with well-known 
others ] whose supporting material 35 is including an electrical conduction ingredient like aluminum. 
According to this example of this invention, supporting material 35 is not removed at the time of 
completion of objective formation (this is a printed circuit board), but remains as an one part of the body 
formed instead. As an option, instead of the supporting material 35 which remains in the location at the 
time of the manufacture, the location which the circuit plate chose receives the fusibility supporting 
material 35 removed after objective formation by the approach mentioned above, carries out it in this 
way, and also enables manufacture of the printed circuit board of a complicated configuration. 
[0089] The unification print head 650 contains the print head 20 which distributes the conductive body 
ingredient 25, and the print head 670 which distributes the insulating supporting material 35 so that it 
may illustrate to drawing 12 . It is desirable for the print head 670 to distribute supporting material 35 
with high degree of accuracy relatively as contrasted with the distributor 30 of the print head 600 
mentioned above. A fabrication of a printed circuit board advances like what was mentioned above 
including flattening of the top face of each class with a knife 660 (this is attached after the print head 
20 in this example of this invention). 

[0090] A printed circuit board is manufactured by the print head 20 which distributes the conductive 
body ingredient 25 to the location which should arrange a print electrical conduction line on each class 
at the time of actuation. With the same single pass, the print head 670 distributes the insulating 
supporting material 35 as it is required to be filled up with the remainder of a layer. Although it has an 
electrical conduction line, the layer of the printed circuit board of a between accepts the conductive 
body material 25 in the location which should arrange the vertical section through 25V in this example, 
the electrical conduction line of a different layer is connected, and the remainder of the layer containing 
the electrical conduction section by 25V receives supporting material 35. 

[0091] Consequently, this invention enables formation of a printed circuit board by the approach for 
every layer, without needing the after-treatment phase of forming the hole which penetrates a plate and 
filling a hole with a pewter, as required for the conventional printed circuit board manufacture. 
Furthermore, this invention enables a fabrication of the circuit plate of a complicated configuration more 
remarkable than an available thing with the conventional circuit plate. For example, this invention really 
which has a different number of thickness and an electrical conduction layer of locations enables 
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formation of a circuit plate. In addition, this invention enables formation of a circuit plate with a wall, and 
a thing including a wall including conductive shielding for radio frequency interference (RFI) is also 
considered. Buildup of the flexibility given by this invention enables formation of RFI shielding of 
different thickness in the location where printed circuit boards (and wall) differ according to the circuit 
which should be installed in a plate. 

[0092] Reference of drawing 13 indicates the equipment constituted according to the example of further 
others of this invention. As for this invention, it is [ like / it is ****** from the above explanation and ] 
possible for a considerable large dimension, for example, a side face, to finish setting up the body of 1 
foot (30cm) order. Thus, the weight of the formed body becomes a considerable large thing like 50pound 
(22.7kg) order combining supporting material. So, in order to reduce the efforts which carry a mold 
accessory object to the washing section, it is thought useful to offer the equipment which removes 
supporting material 35 from a body 55 on the manufacture approach and the spot. 

[0093] Drawing 13 illustrates the example of the equipment which produces the body by this invention 
incorporating a scouring kier. A cabinet 675 has the unification print head 600 (or other print heads as 
occasion demands) near [ for forming the body of the body ingredient 25 embedded at supporting 
material 35 ] the top face, and the top loading table 15, as mentioned above. A base 15 is attached in 
the upper part of the flexible actuator 680 controlled by the conventional motor (not shown) to drop a 
base 15 to the interior of a cabinet 675 in this example of this invention. A solvent prevents going into a 
cabinet 675 so that bellows (bellows) 682 may enclose and mention an actuator 680 later. A cabinet 675 
gives to acceptance the inlet-port hose 685 which a solvent fluid opens for free passage with a pump 
684, gives the outlet hose 686 and 687 to a filter 688, and interrupts them from the fluid which received 
the supporting material 35 in the tank 690 for reintroducing to a cabinet 675 with a pump 684 
disassembled before storage from the cabinet 675. 

[0094] In actuation, an actuator 680 drops a base 15 inside a cabinet 675 at the time of objective 
completion. Subsequently, a pump 684 is energized and the recirculation of a solvent style like the water 
used in order to disassemble supporting material 35 selectively to the body ingredient 25, or other 
suitable solvents is carried out through delivery, the output hose 686 and 687, a filter 689, and a tank 
690 through the inlet-port hose 685 with a pump inside a cabinet 675. This solvent creates the body 55 
which disassembled supporting material 35 and was formed from the body ingredient 25, an actuator 680 
raises a base 15 to the top face of a cabinet 675 after this, and an operator is enabled to take out a 
body 55 without the excessive weight of supporting material 35 from here. 

[0095] In addition, in order that the residue generated between flattening of a layer with the knife 608 
mentioned above may disassemble the supporting material 35 flattened with the surrounding body 
ingredient 25, the sweep of it is only carried out by the unification print head 600 which is distant from 
the edge of a target side inside a cabinet 675. 

[0096] This invention mentioned above is dramatically effective in following and producing the three- 
dimension body of a directly complicated configuration promptly from a CAD database. However, by 
producing a body according to another example of this invention later mentioned from now on about 
drawing 16 e from drawing 14 a, drawing 14 b, drawing 15 a, drawing 15 b, and drawing 16 a, the 
effectiveness which produces such a body was strengthened further and it was discovered that the life 
of a print head device is protracted fairly. 

[0097] If drawing 14 a and drawing 14 b are referred to first, the body formed in the manufacture phase 
before disassembling supporting material 35 from the body ingredient 25 surrounded by supporting 
material 35 shall be illustrated in a cross section (y-z side), and shall be held on the object of this 
explanation in the range to x dimensions where this y-z cross section is sufficiently large. It is in ** that 
drawing of drawing 1 4 a to most bodies are formed from the solid-state block of the body ingredient 25. 
So, at the time of manufacture of this body, the print head 20 distributes the body ingredient 25 to high 
degree of accuracy to the volume section of most bodies containing an objective internal part, therefore 
that of manufacture of the body of drawing 14 a is dramatically late. Furthermore, the dependability of 
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an ink jet of it being the function of the time is well-known. Therefore, it is desirable to make into min 
time amount which an ink jet is using not only from the viewpoint of a manufacture throughput but from 
a viewpoint of the dependability of equipment. 

[0098] It illustrates that drawing 14 b is formed from the shell of body ingredient 25' of thickness t in 
which it is the cross section of the same y-z side as what was shown in drawing 14 a, and the same 
body encloses restoration supporting-material 35' instead. The side attachment wall (namely, x- 
dimensional limitation) of the body of drawing 1 4 b also gives the wall of thickness t. It is insolubility at 
the solvent used in order that the body ingredient 25 may disassemble supporting material 35, and to 
restoration supporting-material 35', as long as it is impermeable both, as for disassembly of the 
supporting material 35 from the outside of shell 25', it leaves restoration supporting-material 35' as it is 
in shell 25'. The example of an ingredient useful although such a shell part is formed contains a water- 
soluble wax like polyethylene glycols, and a water-insoluble nature wax like [ shell body ingredient 25' ] 
beeswax or a car navarho in supporting material 35. 

[0099] Although restoration supporting-material 35' is based on a spray nozzle or a distribution nozzle, 
the frequency of an activity of the ink jet print head for forming the body of drawing 1 4 b, since it is 
distributed in a precision fairly lower than the body ingredient 25 is decreasing dramatically like from 
what is required in order to form the body of drawing 14 a. As a result, the body of drawing 14 b also has 
little wear of the ink jet print head 20 used in order to be formed by time amount very fewer than the 
thing of drawing 14 a and to distribute the body ingredient 25. 

[0100] So, the architect of the body formed can mount the shell design of the body of a solid by the 
original description of a design of a database by the skillful activity of the conventional computer-aided- 
design program. However, the computer control system of the equipment by this invention generates 
automatically a shell part as shown in drawing 14 b from the database of a solid part as desirably shown 
in drawing 14 a by thickness t specified by a user. The database which it is performed off-line before 
this conversion to shell from a solid object starts a manufacture process, therefore a manufacturing 
installation receives may perform conversion to shell from a solid object for every layer by the 
manufacturing installation itself to instead of with what is a shell database at the time of the 
manufacture for every objective layer. The approach to mention later for [ including the desirable 
approach explained in relation to drawing 15 a and drawing 1515 b / said ] conversion is suitable also for 
the activity under which environment. 

[0101] According to the desirable method of performing said conversion, it is determined whether each 
voxel in the volume (volume element) is analyzed according to an individual to the voxel to surround, and 
is in thickness t specified by [ that the voxel in question is not objective / some / of the voxel ] a user. 
Reference of drawing 16 a illustrates that there is the voxel VOXEL in question at the core of Cube V 
that each dimension is die length of 2t. Since it is such, only distance t has separated the voxel VOXEL 
in question from each side face of Cube V. In a certain case, the voxel VOXEL in question is distant 
from the objective edge in which only thickness t should be formed at least by determining whether this 
approach is that in which the voxel VOXEL in question and each voxel which encloses this in Cube V 
form the body ingredient 25 in the relation which changes the body of a solid into a shell body in the air, 
and coming out so, therefore it is formed not from the body ingredient 25 but from restoration 
supporting-material 35'. Thus, in order that carrying out the increment of the voxel in question through 
the volume of the body formed may form the body which has the wall which is not thinner than 
thickness t, it discriminates which a front forms from restoration supporting-material 35' among the 
voxel which should be formed from the body ingredient 25. 

[0102] Although the analysis of the large volume by the "forcing" method of inspecting each voxel in the 
cube V which encloses the voxel VOXEL in question is effective, it is dramatically troublesome. The 
aforementioned approach is [ as opposed to / actually / the volume of n voxel ] n4. The order of an 
inquiry is needed and chain calculation time amount is needed dramatically. The approach of illustrating 
to the flow chart of drawing 15 a and drawing 15 b performs remarkably data conversion from a solid 
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object to a shell body in between for a while by analyzing only the front face of Cube V by the approach 
of mentioning later. This approach is suitable for the operation in a present-day persona! computer 
workstation or other data processors of the same count force, and since this further usual contractor 
performs this approach based on the following explanation, he can consider that it is easily 
programmable in the aforementioned computer. 

[0103] This approach is explained below to the slice of the body volume in the x-y side suitable for 
using by real-time conversion at the time of the formation for every objective layer. Or as mentioned 
above, when conversion is performed off-line before body manufacture, this processing is performed in 
increment to a series of z-dimensional layers. Furthermore, the database which transform processing of 
drawing 15 a and drawing 15 b operates consists of memory locations corresponding to the voxel of a 
three-dimension array each remembers "hollow" or the "solid" condition of directing whether receiving 
the body ingredient 25 respectively or receive the body ingredient 25 to be. According to this example 
of this invention, the 3rd condition "with a mark" which shows that it is the voxel which accepts 
restoration supporting-material 35' is used. 

[0104] Transform processing by the example of this invention is started from processing 700, and x 
[ greatest ] and y are set up here to shell thickness t specified by a user, and the voxel under x-y slice 
of the body volume. By decision 701, it determines whether current y value of the voxel ("VOXEL") in 
question is located in shell thickness t from the inquiry and a maximum of y dimension ymax, and since it 
is one of whether come out so and it is in the shell of thickness t from whether this y-dimensional voxel 
is surely hollow and the hollow voxel in a certain case, transform processing is ended. When that is not 
right, x dimensions of VOXEL are doubled in between and decision 703 which looks at whether it is in 
shell thickness t of a maximum of x dimension xmax is performed. When VOXEL is in the distance t of 
xmax, and only 2 carries out the increment of the y value, new VOXEL is chosen and control is returned 
to decision 701. since that only 2 carries out the increment of x and y value of VOXEL carries out 
improvement in a rate of the transform processing greatly by decreasing a rice cake ********** 
VOXEL number in one half, in addition the situation of the hollow region of single voxel width of face 
which is not desirable is lost by carrying out the increment only of 2 — such an increment approach — 
****** — resolution is not lost. 

[0105] When VOXEL is not in the shell thickness of Maximum xmax as for close, decision 705 which 
asks a solid body database and determines whether VOXEL is a solid is performed. When it is not a solid, 
by carrying out the increment only of 2 to x dimensions, new VOXEL is chosen and control is returned 
to decision 703. When VOXEL is a solid, this serves as a candidate (namely, location in which restoration 
supporting-material 35' is accepted) who changes into VOXEL in the air, and processing is continued to 
decision 707. 

[0106] According to this example of this invention mentioned above, it determines whether to ask the 
front face of Cube V and mark VOXEL. However, decision 707 starts the routine which decreases the 
analysis of the front face of Cube V based on an old result. It sees whether it has become "with the 
mark" so that the voxel in front of the same y dimension as VOXEL may be asked and it may fill up with 
decision 707 with restoration supporting material. When that is right, the voxel of t distance at least is 
already asked in the -x direction from VOXEL, restoration supporting-material 35' is filled up, and the 
need of asking in the -x direction repeatedly is removed. Subsequently, it is determined whether x scan 
pointers are set by processing 708, only the front face of the cube V of +x direction is asked from 
VOXEL, and VOXEL can be marked (that is, a part of front face of Cube V is larger than t, or it has 
equal x). ****** illustrated by drawing 16 b illustrates the part which should be analyzed when the result 
of the decision 707 containing ****** of the internal side of the cube V along the x=t side instead of 
the outside surface of the cube V along the flat surface of x=o is forward. 

[0107] If it returns to drawing 1 5 a, although it is the x same dimensions as VOXEL, the voxel of front y 
scanning line will be asked, and the judgment 709 which determines whether it was marked so that it 
might become hollow will be performed. Since it has found out that the voxel before pre- analysis is y 
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dimensions was marked on insurance when that is right, it is not necessary to analyze the part of the 
front face of the cube V with y dimensions smaller than VOXEL, it sets y scan pointer, and scans only 
the front of the direction of y from VOXEL (processing 710). Drawing 16 c illustrates with a shadow the 
part of the front face which should be analyzed when the result of decision 709 is forward (that is, y is 
larger than VOXEL or equal). The internal side (the field of y=t was met) of Cube V is also taken into 
consideration instead of a y=o side. 

[0108] Subsequently, decision 71 1 which determines whether it was marked so that the voxel directly 
under VOXEL at z dimensions might be asked and it might become hollow is performed. When that is 
right, like x and y dimensions, z scan pointer is set by processing 712, only front is scanned by z 
dimensions, it is larger than the thing of VOXEL, or the part of the front face of the cube V which has 
equal z value is analyzed. ****** of drawing 16 d illustrates the part of the front face of the cube V 
which should be analyzed in this case. 

[0109] It should be cautious of the combination of a forward result of the arbitration in which all include 
the combination of a forward result from the combination which the result of what positive value does 
not have, either being returned from decision 707, 709, and 71 1. When all three voxel that adjoins 
VOXEL directly by x, y, and all z-dimensional three dimensions is marked with hollow, it is necessary to 
analyze only the location where all the x, y, and z-dimensional three dimensions are larger than the part 
of the front face of the cube V shown in drawing 1 6 e, i.e., VOXEL. The inner surface of the cube V 
along x=t, y=t, and a z=t side is also included in analysis. As a result, this part of this approach can 
decrease dramatically the amount of analysis required to determine whether VOXEL "can be marked." 
[01 10] If drawing 15 b is referred to, the range of the front face of the cube V which should be scanned 
is once determined, and analysis can be started. Processing 714 sets z value to 2t corresponding to the 
top face of Cube V. Subsequently, decision 715 is asked to x of the beginning on top, and the voxel of y 
location (it is dependent on the result of decision 707 and 709), and determines whether to be a solid or 
not. When that is not right, it means that this voxel on top is the outside of a body region, VOXEL is less 
than thickness t of the rim of the body surely formed, processing is ended by VOXEL, and new VOXEL 
is asked after carrying out the increment of the x values by processing 706. When this voxel on top is a 
solid, processing 716 to which the increment of x and the y value is carried out by z=2t page up (a x axis 
is a fast axis in this case) is performed. It determines whether the field completed decision 717, and 
when that is not right, control is returned to decision 715 and the following voxel is analyzed. 
[01 11] When the voxel on top (z= 2t) is not hollow, a base is analyzed by setting z to the low threshold 
value (it responding to the result of the decision 71 1 mentioned above, and they being either o or t) by 
processing 718. Decision 719 analyzes the condition of each voxel along this base to the range analyzed 
by the result of decision 707 and 709, and determines the time of base analysis being completed by 
decision 721. Thus, when one of the voxel of the analyzed base is hollow, since this is not made with 
hollow, processing is ended by VOXEL, and the increment of the voxel in question is performed by 
processing 706. 

[01 12] (If it assumes that the hollow voxel was not found out), control will set x of the surface voxel 
which should be analyzed to the lower limit which found out processing 722 by decision 707, 709, and 
71 1 over the time of completion at the bottom, y, and z dimension to processing 722, and will start the 
analysis of the side face of Cube V with current z value. Decision 723 passes control to the processing 
736 which determines whether z value of the surface voxel has arrived at the place (top face of Cube V) 
exceeding 2t, and mentions it later in that case. When that is not right, next, decision 725 shows that 
the scanning line is completed so that y value of the surface voxel which should be analyzed may 
determine whether be over 2t and may carry out the increment of the z value by processing 724 in that 
case, and control is passed to decision 723. When decision 725 shows that y value of the surface voxel 
does not exceed 2t, a surface voxel y dimension is inspected and decision 727 which determines 
whether to have ridden on one of the front faces of a x~z side (namely, y= 2t or a y= low limitation) is 
performed. In that case, the surface voxel which performed decision 709 and met the x-z side is 
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analyzed, and the increment of the x values is carried out by processing 730 until a x-z side is 
completed to current z value so that it may be determined by decision 731. When it turns out that a rice 
cake theory or the surface voxel is hollow, hollow of VOXEL is impossible for a mark and the next 
VOXEL is chosen (processing 706). At the time of completion of the x dimension lines of a x-z side, only 
1 carries out the increment of the y value of the surface voxel which should be analyzed by processing 
732, and y value is inspected by decision 725 and 727 as well as a front. 

[01 13] By the decision 727 which determines that there is nothing to one side of the x-z side which y 
value of the surface voxel which should be analyzed should ask, only x limitations (x dimension low scan 
limit and x= 2t) are inspected by processing 734. When the next y dimension-line limitation is inspected 
again and exceeds until the increment of the y value is carried out again (processing 723), it is inspected 
(decision 725 and 727) and y passes 2t limitation, when both voxel is solids, the increment of the z value 
is carried out (processing 724), and an approach is repeated. 

[01 14] Thus, each voxel of the side face (or responding to a case inner surface) of Cube V is analyzed 
for every z-dimensional slice until z value of the surface voxel arrives at the last limitation which is 2t of 
the top face of Cube V. Since the voxel which is not marked so that it may become a solid or hollow 
does not exist in distance t from VOXEL when all the voxel is not able to be found out in this analysis, 
either, as it is hollow, VOXEL is marked so that it may become hollow at the time of manufacture. 
Subsequently, processing 736 is performed, by this, it is marked so that the voxel of VOXEL and its 
perimeter may serve as hollow at the time of manufacture, and restoration supporting-material 35' is 
accepted here. 

[01 1 5] As a result of this approach of drawing 15 a and drawing 15 b, the database of the volume in the 
body which should be formed is automatically changed into a shell body from a solid body, and may use 
restoration supporting-material 35' for an objective internal part. Thus, this approach improves greatly 
the rate which improves the life of the ink jet print head used in order to distribute the body ingredient 
25, and produces a body. 

[01 1 6] The cutback of the amount of the ingredient used in order to form components with the further 
improvement of the rate which forms the body by this invention is obtained also by restricting 
distribution of supporting material 35 again. Especially the location of the body which does not distribute 
the body ingredient 25 on it does not need existence of supporting material 35. Reference of drawing 1 7 
a to drawing 1 7 d explains below the processing which limits distribution of supporting material 35 only 
to a location required to support the body ingredient 25. 

[01 17] Drawing 17 a illustrates the cross section along the y-z side of the body ingredient 25 and the 
body containing supporting material 35. Overhang partial 250H of the body ingredient 25 has a 
dimension smaller (to z dimensions) than an overhang and the objective remaining part from drawing 1 7 
a to the method of outside in the direction of +y like [ it is ****** and ]. According to another example 
of this invention, when a body is formed without consideration of whether the body ingredient 25 exists 
on it, it exists, but the field 355 on overhang section 250H does not contain supporting material 35 in 
this case. 

[01 18] The sectional view of drawing 17 b to drawing 1 7 d taken along the x-y side of the body of 
drawing 1 7 a illustrates this example of this invention. This approach of the analysis of the body which 
should be formed is performed with the conventional personal computer workstation or the data 
processor of the same count power. Furthermore, with reference to explanation of the conventional 
computer-aided-design software and a combination lever, this usual contractor is considered that it can 
perform this example of this invention easily. 

[01 19] This layer in which drawing 17 b illustrates the top view of the body currently formed in the lower 
layer relatively under the altitude (the direction of z) of overhang section 250H is formed by the 
approach mentioned above before the layer containing overhang section 250H. According to this 
example of this invention, the computer workstation which controls manufacture processing analyzes 
the shadow projection section of body ingredient 25 parts of the present layer (shown by the body 
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ingredient 25 by drawing 17 b) currently manufactured, and all the layers that have not been 
manufactured yet. As a result, even if this objective layer does not contain overhang section 250H, 
shadow partial 25S appear corresponding to overhang section 250H. Supporting material is given so that 
it may illustrate to drawing 17 b to this layer as a result, and the amount of a supporting material 
required to support overhang section 250H is included. 

[0120] As mentioned above, the manufacture approach progresses in the direction of +z, and continues 
for every layer. In this way, the body ingredient 25 is distributed so that it may illustrate to drawing 17 c 
with the supporting material 35 for which drawing 17 c illustrates the layer of the body currently formed 
in the height of overhang section 250H in a flat surface and to surround. In addition, in this example, 
since an objective higher layer does not contain the body ingredient 25 of the outside of the boundary 
shown in drawing 17 c, a shadow part is not projected in this analysis. 

[0121] Drawing 17 d illustrates the layer above the height of overhang section 250H, and projects 
drawing of the shadow parts of the layer and all the layers above it again. Since overhang section 250H 
is completely [ level / this ] the bottom as shown in drawing 1 7 d, the shadow part or the actual lobe of 
overhang section 250H does not exist. In addition, on the field 355 of drawing 1 7 d, it is unnecessary in 
the body ingredient 25, therefore a distributor 30 is controlled so that supporting material 35 is not 
distributed to a field 355. Thus, this volume of supporting material 35 is saved as well as a solvent 
required to cope with it, in case the formed body is disassembled, and other processings. 
[0122] The equipment by this invention, an approach, and the simplicity of processing offer many 
advantages. The print head can be constituted in some scan methods which it is small, are cheap and 
contain a vector and a raster. A injection hole is small and makes a high resolution possible dramatically. 
Furthermore, to bottom volume distribution, a large hole or a injection array is available with distribution 
of a high viscosity ingredient. In addition, the equipment by this invention, an approach, and processing 
can suit various kinds of work environments and applications of the range from a cast place or a 
machine shop to small desk equipment. Since a medium can be printed to every field, it can include an 
automatic conveyer and an ingredient processor. This makes possible the early continuous throughput 
from many sources of data. This contains many computer generating images on at least one computer 
by which a prototype is promptly carried out with one or more equipments assembled according to 
instruction of this invention. 

[0123] Some of many bodies in which it is produced with this technique and deals contain a prototype, a 
casting pattern, a mold, sculpture, and a structural part. This list is not perfect at all and it becomes 
clear to whether you are Sumiya that many of other usages of this invention invent to this contractor at 
this contractor. 

[0124] The various examples of this invention should use hardware, software, or the microcode-ized 
firmware, or he should understand carrying out. Processing drawing expresses the flow chart of the 
example based on microcode-izing and software again. Furthermore, although the specific example of 
this invention has been illustrated and explained, various kinds of modification and another example are 
invented to this contractor. Therefore, this invention is the thing of the intention limited only about an 
attached claim. 

[0125] The following terms are further indicated about the above explanation. 

(1) The base which supports a target side in the equipment which produces a three-dimension body, 
The 1st jet which forms a layer on said target side, is the movable unification print head and distributes 
the 1st ingredient to the selected position of said target side controllable to said base, In order to 
distribute the 2nd ingredient to said 1 st jet and coincidence in other locations of said target side, 
Equipment which produces the three-dimension body containing said unification print head which 
contains a mounting beam distributor in said print head by the relation which was overdue and ****(ed) 
to said 1st jet to said base in the migration direction of said unification print head. 
[0126] (2) It is equipment which contains further the equipment for flattening the layer formed by said 
1st jet and said distributor in order that said unification print head may form a plane target side 
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substantially in equipment given in the 1 st term on the top face of said layer. 

[0127] (3) It is equipment which contains a mounting beam knife in said unification print head by the 
relation which ****(ed) said flattening equipment to said 1st jet and said distributor in equipment given 
in the 2nd term. 

[0128] (4) It is equipment containing the equipment from which the residue with which said unification 
print head was further generated by said knife in equipment given in the 3rd term is removed. 
[0129] (5) Equipment which contains further the equipment which makes said knife go up and down 
controllable to said layer in equipment given in the 3rd term. 

[0130] (6) It is equipment attached in the location preceded in the migration direction of said unification 
print head [ on equipment given in the 2nd term, and as opposed to said base in said knife ] to said 1st 
jet. 

[0131] (7) The shallowest part of said cutting cutting edge is equipment which leads the remainder of 
two or more of said cutting cutting edges in the transit direction including two or more cutting cutting 
edges of the depth from which said knife changes in equipment given in the 6th term. 
[0132] (8) It is equipment containing the cutting cutting edge which inclined so that, as for said knife, 
the amount of the shallowest part might lead a part for the deepest part in the transit direction in 
equipment given in the 6th term. 

[0133] (9) It is equipment which contains a mounting beam roller in the location which ****(ed) said 

flattening equipment to said 1st jet and said distributor in equipment given in the 2nd term. 

[0134] (10) It is equipment with which said roller is heated in equipment given in the 9th term. 

[0135] (1 1) It is equipment which contains a mounting beam heater in the relation which ****(ed) said 

flattening equipment to said 1st jet and said distributor in equipment given in the 2nd term. 

[0136] (12) It is equipment with which said distributor contains the 2nd jet in equipment given in the 2nd 

term. 

[0137] (13) The 1st jet with which it is the phase to which the unification print head is moved on a 
target side in the approach of producing a three-dimension body, and said unification print head 
distributes the 1st ingredient of a liquid to said target side controllable. Between said movement phase 
containing the distributor which distributes the 2nd ingredient of a mounting beam liquid to said print 
head by the relation which ****(ed) to said 1st jet, and said movement phase Are the phase which 
distributes said 1st ingredient to the selected position of said target side corresponding to an objective 
cross section controllable through said 1st jet, and said 1st ingredient between said distribution phase 
solidified after being distributed, and said distribution phase It is the phase where said 1st jet distributes 
said 2nd ingredient to other locations of said target side after the location which has distributed said 1st 
ingredient through said distributor. Solidify, after being distributed, and said 2nd ingredient completes a 
layer on said target side. How to produce a three-dimension body including the phase which forms the 
body which repeats said distribution phase which forms other target sides in the top face, said 
movement phase, said phase distributed controllable, and said distribution phase, and contains said 1st 
and 2nd ingredients. 

[0138] (14) How to include further the phase which flattens said layer formed of said phase distributed 
controllable and distribution phase in an approach given in the 1 3th term, and forms a plane target side 
substantially. 

[0139] (15) It is the approach performed between said movement phases by the relation which ****(ed) 
said flattening phase to said 1st jet and said distributor in the approach given in the 14th term. 
[0140] (16) Said flattening phase is an approach performed in the location of said target side in front of 
the location where said 1st jet has distributed said 1st ingredient in an approach given in the 15th term. 
[0141] (17) Said flattening phase is an approach performed in the location of said target side after the 
location where said distributor distributes said 2nd ingredient in an approach given in the 1 5th term. 
[0142] (18) How to include further the phase which produces the body which removes said 2nd 
ingredient selectively to said 1st ingredient, and is formed from said 1st ingredient after said repetition 
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phase in an approach given in the 13th term. 

[0143] (19) In the approach of producing a body from a computer database Said body is expressed in 
said database as two or more solid voxel enclosed by two or more support voxel in the volume. Said 
approach The phase of changing said database expression of said body as two or more solid voxel into 
the database expression of said body as shell of the solid voxel which encloses two or more restoration 
support voxel, The phase which constitutes said body from said changed database expression for every 
layer by the approach including the following phases is included. Said configuration approach Said 
distribution phase which it is the phase which distributes the 1st ingredient of a liquid configuration to 
the selected position of a target side, and said selected position is equivalent to the shell location of an 
objective cross section, and solidifies the 1st ingredient after distribution, The phase which impresses 
the 2nd ingredient to the location of said target sides other than the shell location which distributes said 
1 st ingredient, and forms other target sides in it, The phase which forms the body surrounded with said 
2nd ingredient including the shell of said 1st ingredient which repeats said distribution and an impression 
phase and encloses said 2nd ingredient, How to produce a body from a computer database including the 
phase of leaving the body formed from the shell of said 1st ingredient which removes selectively the 
part of said 2nd ingredient which encloses said shell to said 1st ingredient, and encloses the part of said 
2nd ingredient. 

[0144] In an approach given in the 19th term (20) Said conversion phase The 1st voxel of the volume of 
a database expression of the body as two or more solid voxel is inspected. The phase of determining 
whether this is a solid or the support voxel, and said inspection phase of directing said 1st voxel being 
solid voxel are answered. The phase of determining whether inspect two or more voxel within a selected 
distance which encloses said 1st voxel, and said two or more voxel be solids respectively, or be the 
support voxel, The phase of inspecting said two or more voxel which directs said 1st voxel being solid 
voxel is answered. The phase of directing into a database said 1st voxel being restoration support voxel, 
Said impression phase is the approach of impressing said 2nd ingredient to the location corresponding to 
the voxel directed as restoration support voxel in said changed database, including the phase which 
repeats said inspection and a directions phase to two or more voxel with said database expression. 
[0145] (21) the phase of defining the volume which encloses said 1st voxel with the distance which 
chose said phase of inspecting two or more voxel, in the approach given in the 20th term, and said 
defined voxel of the front face of the volume — inspecting — this — a solid — or an approach including 
the phase of determining whether to be the support voxel. 

[0146] (22) In an approach given in the 21st term, the approach of inspecting two or more voxel The. 
voxel which the 1st direction adjoins to said 1st voxel is inspected. The phase which whether this is the 
restoration support voxel determines, and said phase of inspecting the adjoining voxel which directs this 
being the restoration support voxel are answered. How to jnclude further the phase of performing said 
phase of inspecting the surface voxel from said adjoining voxel of said 1st direction only to said 1st 
voxel and voxel of an opposite hand. 

[0147] (23) Inspect said database expression in an approach given in the 19th term. The phase of 
obtaining projection of the shadow parts of the solid voxel of the 1st layer in the volume, and the solid 
voxel in the layer of the volume on the 1st layer, An approach including the phase where control said 
impression phase over said 1st layer, and said 2nd ingredient is not impressed to the location of the 
target side of the outside of shadow partial projection of the solid voxel to said 1st layer. 
[0148] (24) The approach of computer control manufacture of a three-dimension body and processing 
distribute the layer of the 1st ingredient like the insoluble ingredient of a liquid to the predetermined 
location corresponding to an objective cross section on a base, and include the phase which this 
subsequently hardens. The insoluble medium by which that it is water solubility carried out the spray of 
the 2nd desirable medium, and it hardened it on this layer is encapsulated. The top face of this 
capsulation material is flattened with a mill cutter, a knife, a roller, or a heat bar if needed, for example, a 
part of capsulation material is removed, and a lower insoluble ingredient is exposed to new pattern 
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laminatings. Distribution and flattening of the 1st and 2nd ingredients may be performed with single pass 
by the unification print head. After removing the generated flattening residue, it distributes to the front 
face which flattened other layers of the insoluble medium of a liquid. This phase is repeated until the 
necessary three-dimension body enclosed by the mold is completed. At this event, or a body is heated, 
or is dipped in a solvent, it dissolves a mold and it leaves a three-dimension body as it is, the 2nd 
ingredient remains in that location and forms a composite construction like a printed circuit board. It 
changes into the thing showing the shell filled up with the CAD database showing the body of a solid, 
and the method of decreasing the amount of a necessary body ingredient is also indicated. 
[0149] This application is a continuation at the partial target of the application sequence number No. 
905,069 of the June 24, 1992 presentation which is the continuation of the application sequence number 
No. 648,081 of the abandoned January 31, 1991 presentation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of an instantiation three-dimension body by which was been 
drawing of the desirable example by this invention, and a was manufactured by the perspective view of 
the automation three-dimension body manufacture department, and b was manufactured by this 
invention. 

[Drawing 2] It is other desirable examples of the quick prototyping equipment of drawing 1 a by this 
invention, and, for a front view and b, a plan and c are [ a ] a left side view. 

[Drawing 3] The perspective view of the microprocessor by the desirable example of this invention, and 
a rinsing vat. 

[Drawing 4] The processing flow chart illustrating the processing which manufactures the three- 
dimension body by the desirable example of this invention. 

[Drawing 5] The perspective view of the print head inspection by the desirable example of this invention, 
and a defecation part. 

[Drawing 6] At the wave form chart reflecting the detector output by the desirable example of this 
invention, a is normal actuation and b is the wave form chart of unjust actuation. 

[Drawing 7] Drawing of the generation structure between the processing phases chosen for manufacture 
of the three-dimension body made from a low-melt point point ingredient according to the desirable 
example of this invention of drawing 4 . a is drawing where the distribution diagram of a body ingredient 
and b express the distribution diagram of the charge of supporting material, and c expresses flattening. 
[Drawing 8] Drawing of the generation structure between the processing phases chosen for manufacture 
of the three-dimension body made from high-melting or the high viscosity ingredient by the desirable 
example of this invention of drawing 4 . a is drawing where the distribution diagram of the charge of 
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supporting material and b express the distribution diagram of a body ingredient, and c expresses 
flattening. 

[Drawing 9] The unification distribution and the flattening head by another example of this invention, a is 
a front view and b is a top view. 

[Drawing 10] The front view of the flattening cutting edge by another example of this invention. 
[Drawing 1 1] The front view of another flattening components by another example of this invention, b is 
drawing where a contains a roller, and drawing containing a heat bar. 

[Drawing 12] The unification distribution for producing the multilayer printed circuit board by another 
example of this invention, and the front view of a flattening head. 

[Drawing 13] Drawing showing that the scouring kier is united with a body production workstation with 
the strabism sectional view of the equipment for producing the components by another example of this 
invention. 

[Drawing 14] The sectional view of the example of the three-dimension body produced by another 
example of this invention, a is solid body drawing, b is shell body drawing. 

[Drawing 15] The flow chart illustrating actuation of the another approach of producing the three- 
dimension body of drawing 1 4 a and drawing 14 b. 

[Drawing 16] b to e is drawing in which illustrating the volume section which encloses the voxel 
currently analyzed by the approach of drawing 15 a and drawing 1 5 b, and showing the part into which a 
should analyze the relation between the voxel and Cube V according to decision. 

[Drawing 17] In the sectional view of the body formed of another example of this invention, a to d is 

drawing showing each formation phase. 

[Description of Notations] 

10 Airline Printer 

15 Base 

20 Print Head 

25 Body Ingredient 

30 Nozzle or Gun 

35 Charge of Supporting Material 

45 Pointing Device 

50 Target Side 

55 Three-Dimension Body 

60 Cutting Equipment 

65 Vacuum Pump 

70 Vacuum Fixture 

90 Microcomputer Control Unit 

95 Supporter Stripper 
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So ^21Mil !SiCtbD»tO$lOMT*V 



12 

XteM*L<ft<ftSo 7,7"1/-S3 0©£#Wft»f£ 
l4tl#:©H&C2*LT©^IEffiftWJ£nJ mf? So 

[0 0 6 0 ] -BJIl©7^-fX • T—ftfiU— 
Si '(7-n 7 7l 9 0) , #1 5Wlftft$n, <2J8ff 
SB 6 0 7^©±®£¥®ffcb (7*D7?2 10) . ■& 
tt 1 iS^fc'ttHT^i (7n 7 ^2 2 0) o 
M^y F 2 0taS«bfcX^-f X • T-^l:^i;T77 
^•/^->*i4L«lSt5 (7U7?2 3 

o) „ iii0^7^7, • ^-^ta-^i 5 jkbbjjw's y 
wj'vy f 2 0 taaa^jsf 1 5 KTOftBWS: 

^l7>^-fX©/1^->©En»iJ^T-1-S 
t, 7 7U-gg3 0ttJStt^»tt»3 5©-*£ft«£^ 
MS5 0©±ffiiC7^I/-t5 (7n-y7 2 4 

0) o 

[0061] ffls«fcnETtt¥ffi{tKB©fflic#:©;*7 
{b©Pg©^Tfe^^pJflgTS0, xteM£L<te¥®fc 

9 0 temhmmtemzfcfiim*)-^ ? )m<D&M<Dm$iz 
- [0062] z\n^mm-r^m^(Dmxu^m^ (7 

□ 7^ 2 5 0) . <>7^M^ff^«b (7*D 7 i? 

170) , i&mizfoCT^ >?&mm~r s (T'n-.y^i 

8 0) o ^1 5$tI^L, «Sfi6 O&p—yy 
h®5 0©±ffi£¥K<ftUTV>S[8J (7*D^72 10) 
C^©7^-rx • f-^So-Kt4 (7n-y7 1 9 
0) o 3fciv?#i 5ftlHjS»fc*tt*TS-e: (7n-y7 

220) . 'Aom&mm-rz (7^7^230, 24 
0) „ zn^mwi-r^mm<Dmx'$>^m^ (707^ 
2 5 0) , ^ n a o«*SMft^e>^s$n (7n->^2 
6 0) , *^iitbui§M$nt, «te3tmj£# 
srrs (7*D7? 2 7 0) o -©MSia^L7c3^7c 

*M*&ffc*T3 (7"D7? 2 8 0) „ 

[o 0 6 3] *%w\z£z>m$.L^mm(DM-ci$. 14 

0° FO»#7-^^ (*m2 5) jJfig^JlTv'xy F 

siwjsnTtt^^— >&^ric-rs. i^b#(3. tR©j!^ 
m mm3 5) »^->®jt)0i:yi7 fesusij 

^(a^^T-sn^$nTS!gi5p n n©^^jgffliU, ss##ii6 
ft u im 9 )v*imizm&n*->*:f5rtr. te©#< 

#42 5, 3 5©&^tfa*pjaiT»0. ajUfCSttCJ: 
[0 0 6 4] H5ta*fSW©M*Ll^*fi«Hc:«t*WSiJ 

'sy K*fti»m«Bf*ia^ra. hjjm^v k 2 0 

M0^3 1 0*^LT?§i»Lfctt#*SlR0. M^¥fT 
1834 0 ©j^T-n >^-v • h 3 3 0 ±{cstrfe^^ 

©13 2 0 Zmt-?* n >^-V -^^ 3 3 0 ©^S« 

it'fp^nsit^bn. ^-t>-y-3 5 ottTO 
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^h 3 3 0^e,itutCJ;0. '><<h=bH@©^FIE 

mtmm^ZTK-ryt^-ty-v- 3 5 o©tb*i:«§t 
s. anw(;^iaa«f3 6 0 ^^ltwia 

iEKi^HlM*^ 1 0*»6»***5»H#Hl"r*. #V>T 
WWJ^y KI4**i&ft. 3>^-V • 3 3 0±tC 

SEft^n*. wm^y F 2 0 temftfcSMr 3 5 0 

\z J; 0 S3tsn*fit»atffii6 340 oi^ta >^-v • 

h 3 3 0 ±^*r&aiiflc* 3 2 0 £ Jtta3„ WJ'N 
•> H2 0±(D±X(Dmm^Fl 0^IEL<^-rSST 

[0 0 6 5] 06a-@6btt*^Ol$bH*H!a| 
K«fc*5t9M:>t}-3 5 O©ffi^£SBfcir-5»0£0^ 

^£B#©ft^1l>^3 5 O^bWffi^SMK^U - 
^06 bli20©-/iy hj&^FIEl&fPLT^ **>©£- 

[0 0 6 6] 07a-i7c«i4«^0ltl,H 

£^#3#^&©M©fc&Mil{£K£2 3 0, 2 4 
0, 2 1 0©#*T^fiE-rs«iiroSI«:H^-rs. BI7 
attCADlil:f^T7^^n^Dt7t«ii: 

140 0*JgfiE-TSfc«> I 7'>^^O«4 2 0 £M*aS 
WM^y H 2 0 ^^-To jfflgES 4 0 0 bT. 

[0 0 6 7 ] B7 bTX7V-§§3 0tt*«tii3!*m4 
4 0 CD® 4 3 0 ^^yi/-LT7K^tt-^4 1 0±t«K 
bfci!7 y ^^14 0 0 ^"fe^ftti. »fi4 4 
0»4-t©lftfilEte«6rft<O*r»4:LTtt6n, 

7bi;i^n, t^%x^i/-snfct©^4 4 o 

[0 0 6 8] KMfflii^fflttsfc*. 
LTiE©**W4 0 0*8ffiS-&*. ^©UP&teX&B© 

&*IE©*m4 0 0£3ST. 



(8) 

[0 0 6 9] SSiCDTOIi-f yi 7 HiilCffl 

^^-To #J^i: LT©^T|5S^T-5lcEl©fe©T-«^:^ 
v© J; SKitansEKiatttt:* 

[0070] Mum&xim&mm&m^ztzsbiz 

[0071] 08a-|8c 140 4 L <^ 

3^7C^©®jg©7 v c86^a^l@2 3 0, 2 4 0, 2 1 

20 TttttV***, ff, ^^©cto^HSIE«i(sf©m^i±X 
[0 0 7 2] 08 attCADitlltoTV-f^ayP 
1:77^X15 0 0 Sil«t5fc»7'j/^7©»5 2 0 
MIES 5 0 0tt3flfiKt^€>-r, H©*mT, ±T©B*« 

[0073] as bT?x^u-§§yx;PX(i^>3 oe 
smm5 o o <t^-©4'©A°^->M^©±^i%^is 

30 £Xf4iSttte# 5 4 0 ©/NB 5 3 0 SrX^U-fS. # 

»5 4 0ttiiriEfc«6-rjE©«»T, ^-r^xh, hjt^ 

H8 b^it^n, tftto'fe ^ y U - LfciE©«fl 5 4 0 

©x, y,6'\fttte>nT^£<A. 
[0 0 7 4] ai©I©I^fflft5feJ6, 

®fij£-e-5„ as c hje©«S5 4 o it^mit^-zmm 

7 7^X15 0 0 *fiimS-B-S*ry^ 6 0 £0^-TS. 

»5o o»4B^UTv^v»*j«xj4r»t«fce)aw«ifw» 
5fcsn, flsi«j«x»4flitttt<ojE©#» 5 4 o 

[0 0 7 5] £©2f5£te, <1>9i?x.y h • ;/U 
«©*fcffl^T»i?T1ll£ttfc&&tr»:M' P>. PVC, 

©t**. MgB©±is«:«jg"rs;i£t4,.fl& 

bo ©gBT{4g|5n a „{'S^<£^i;$iiS^*^^-rsSfJ 
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7>?A\zxy°l/--?Z>tztt). ^U^y^'J^v FEP 

m^v F©w^'>-r £o 

[0 0 7 6] H"!!i9aii9b^#,ilT, If-WR 

ftzmmzmwrz. -mtmm^y f e o on, 
y>> h®±©¥-A°xT#)^wf4 2 5 txm«4 3 5© 
ttmt, #n©M©¥®ib£^tf, »*5 5«i^ 

temmmmzmL<mg.fa±z^. ^%mizm-oX3^ 

[0 0 7 7] —ftftWJ'Ny F 6 0 0 li, HSbfcBI« 

wj^y h'2 o««i6 0 4(iMtte,n, g^nfcmn 

6 0 2C-£*Sn*{3^fcJS£T*»B&©!fr*j3f 6 2 0 

{£, /XJ1/6 0 3ti-T>^i?x .y hEPW\-y F©^3fl© 
*So*fft»Wl:f*Stl:3n5. WJa 7 F2 0© 
&7j (y#fl) *ofc*6-*ofllI's*nT (x* 
IS]) iBKSnTUSOU, B«rr*fc«>6 3 Oj&»S£# 
#3 5^^iEt--5^@a§§3 fclAfcf. #IE§§3 

0tex£y©#7jftTOJ"\-.y F2 0©0. H>f 
(0. 2 5 4 cm) <D*—y-T~ ({ffilTj) '&Jj\Z&Z> 0 
-mtmi^y F 6 0 0 *«+ y*[6j (0 9 aStfl 9 b 

•E«3 0»4 3*7C«f#©»fiK"TfBl«^u/ F2 0«tO«tZ 
3Sn&„ WJa 7 K2 0 3 0 «fc 0 it 

©*S£, ffl^CEPgiJ^y F2 0<h#Ei§3 0©#M/1X 
4, 9 6 1, 1 5 4^3 — nyrtftgfmteMmO 3 

22 2 5 7mzmm<Dm%\<DmwizftisTmz. mm 

[0 0 7 8] ty->3>iLT, (B^-frf) 

it, f 2 o t>mmtm2 s *#K-r*B?> mz 

2 5±fc*#*m2 5 S^ET^fi: 
SttTftftttltL. 2 5^SfiEi 

i:i«aft&«#ttfi 2 5 fflit^sits c tjitis 
Li*. £6fc, ^©^in^««)i©W*r!|6f2 5© 
J»JR«tftpJI6i:L. §r7cft#Eg§©^#tt**2 S^S^- 
[0 0 7 9] -ftfkW|A 7 F 6 0 0 H, -fMbEPWJ'S 
y F 6 0 0 3&«y*^jtff-r<5«faiM^y F 2 0 ©ffi* 



(9) 

FB£¥B{trf 3fe#>©^--r 76 0 8^$^ 
K^tJ. -frfb^WJ^u/ F 6 0 0 KiOTrrtlfc*— A** 
fflltftt. #E§§ 3 0 3 5 ®»E«Ttt 

fc<, *#*f»2 5 i5M3 5©^E©itWt;37-y 
y hSSTOfb-rS^t^SLH. EPWJ'Sy F2 0© 
Btf©¥®-fbtrJ:0, ^"-f 7 6 0 8##E3I3 0©E^(C 

3 F®-fb©fl(ifc@Yb-r*«fct)S^ii#iBiS:^r-r*rt3&<T# 
io y^ hs^se^u mmmz soaarrsjaisiasj* 

[0080] t^760 8«ltffcfflii^-y7 F® 

±®N7 6 o 8©5p®^b»^s©seift*^-r* 

Jfc#©££*&l>±tf:7— K 6 1 t^76 0 8 

ttJR#tt«6 0 6 ^LTSS7-H6 1 Oftf-Jfttftt 

e.n§„ n^fe^±tf 7- f 6 i o isy^ h6i2^ 

£t&^±tf?-F6 1 OCDftOC, *-y*>> MB*»63S 
->-;UF 6 14IJ09 at^-rj;5t*yi>3 >WHt£ 

»t&nt. i^7-H6 i oic^ois^Jitf &nft*>o 

fc»«**«, EPJSiJ'Ny K 2 S^^Et^Iffl 

[0 0 8 1 ] B9 aizm^-r^^OlZ, ^76 0 811 

so £ 0 t,T, ¥-^£©#-^l^te£<M£»JD^ 
T<, WH**i*T?«!f*Sti*«k5K*iii«i3iJCDJEi& 

%0i#if.n5. *^BJ©d©^M^J^«fc-5<h, 
**0". 00 H>f (0. 0 0 2 5 4 cm) 0*-^- 
©I$$tt5t^7 6 0 8©gkW#«»f3g«»«bT 

n5#fi©JSS*»«j!>t5fc«), t^76 0 8 tt^-y 
40 y Fffi£fJ£pT^14£*#<M'>£i±£o 

[0 0 8 2] 01O*#It5i, »J©*jai:«k*^-f 

7 6 0 8' ^$nxi^„ ^--r 7 6 0 8' «#as 

Ttt)i<, (KfflTMfcBttC) M©¥®#©#-#4& 
39^^^„ C©^ig©^m<t IT. y7jft©2)6 0 8 ' 

[0 0 8 3 ] *^Bj5©XS"J©«^J{3=fc-2.t, N76 
0 8 ' S«t#ttSJR#ttS6 0 6 ' «m^6 1 8±©{f 
^tMtSVUy-f F 6 0 6©$iJPTT'pJffiiT'$.^. 
so '©Ijg(J^76 0 8' (Xtt«0lC#<©S^a# 
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©^7 6 0 8) <DMRmffl*n]1&£V, ftixmt 

ns) . ^mim&^tz^o z.ntnmm\z, ^mm 

2 5£#IET^#*-^ h®©fifiteTOfbbT!|£lf* 

^mi-^y6 o 8' «vi^y-r K6 i 6 ti=t d^j^is 

fb2§^/©Ste*t*<^>U X336 0 8' (Dmftbm 

[0 0 8 4] hi i az^m-tzt, wikizmo&ffi 
*m^tc%i<Dms&iz£z>~mtwm'\y h 6 o o ' wm 

^StlT^-So Z<DM\ZJ:Z>£, n-7-6 4 0(i-«: 
fcftiM^y H 6 0 0 ' (Dftim^y H 2 0 t#l2gg 300 

*. #<©«££&« 3 5S¥iftt5i:H:fMlla-;t 

^ST+#T-&-5<fc#*.e>n&. p-7-640 20 

SJDiLTjmi 3 5 ©iIIEfr :s Ffftfb£f*EE LT «fc ^ 
£©i§£n — "y— 6 4 0±iZy^yu> (TEFLO 
N) ODA^a^f^-f-f >{f&H&Z.£tim*il> 
U„ JPXT, ft*S^©4M*»tt 2 5 ©#©■©«;»«: 

[0 0 8 5] ^ITBl 1 b5#Ii5i, SSfcte© 
WricfcJ:*— ffftfilJM^y H 6 0 0 " #IEiBHKH*S 
nT^So — ttfbEPBiJ^y H 6 0 0" \%*—tf«j hffi© 
±WiS$T^@egg3 0Otl;o<iA-6 4 2£^tr 0 30 
6 4 2 temfcf&in^M©M©1I*i 6 4 4 t«k 

[0 0 8 6] flgffl bTl^W^OittttlC^UTH 10a 
tBIO b[I*t t k5CglCTtta<, D-7-6 4 0 
Xtt»iA-6 4 2©f%6MB]»|A2; F2 0©MtClS: 

[0 0 8 7] SSt«36tLT. &©Sffl©¥iS#*- 

y y h wztetf.-? s fc* izmnw-mikRifimwitinT. 

W5ct5WlAy H2 0 t^O-f>^yi7 hWJ 

MH 6 0 0. 600'. 600" H±-f "76 0 8. P 
-7-640, l*A'-6 4 2Xtt5'-7 ! 7hI©?Bft 
ffl©fB©g«£^tifcn. fttll:, £B*MT?*HE£n* 
JM3 5©gS£fflSjrt3££lwJ:g, 

T*«fc3#Eg3 o££o#eans£m*3 5©&si 50 



*«!»pII6T»D. Wm^y H2 0 fcfijiJflS LT#ET 5 
tttttttt 2 5 ©§« *> LT *> J: 

^©aiJ^taiJ^ttB©±®tC|goT^«i(Bf2 5 t$fif 
#3 5©M*©^-¥iSte£S££fiMiE?-5. 

w?ich#^. 6n^^B#r B i«t$ri©^j«. T^tf©j; o 
[0088] hi 2&#fi§-r-&t, > hHtt« 

©WCtt. WWW 2 5tt7;^r^AOi5^1^ 
tf. *^BJ©^©«^J(Icfc?)t, 

3 5tt*#©»rig©*7Rnc»*snr (^n«yu> 

htHjS#^T$.^>) . tt0£^J«Lfc%b#©-#8B#i:U 
T£S&o tyyayilt, ^-©M3gP#(C ^(DMWriZ 

nz>3imt3 5 ©ft on. ®&m<DM$ivrz@:w\z±m 
LttmT*®fc<DMi&mzm£i£n&»im&3tmt3 5 

^©=t^(CLTM^W©yU > 
[0 0 8 9 ] H2liisnj;5l:, -tefbWJ^-;/ 

K6 5 0 2 5 zftmrzwrn^y K 2 
0 tmm&^mi 3 5 s^Etswh^ N7ost 

fro ±mVfzWm^y F 6 0 0©#E§§3 0 t^itt- 
T, WJ'Nu/ F 6 7 0 ttffi*f«£jas«fflE«## 3 5 £ 

^76 60 (^n«*^W©Cl©^IJS0iI-e«WJ'\-v F 
2 0ffliCd(^) f:«fc*&S©±M© s FiS'fb*^-© 

t, ±aBLfc%>©a:iRi«icjiff"r-&. 

[0 0 9 0 ] yU>H«aM»*#JifcE«"r 
^tfill:tilHtft#»»2 5*»Er*^Wi^y F2 

0 net 0 yj > Mai»s**«iisn*. ra— /xt, 
t. wja 7 k 6 7 0 ran©s8&**»-rs©f;:j&g& 
3 5 sshet*. tt^n^wrsfe© 

©M©y>J>MHl»«©Ji»ii©«f9Ta, 2 5V^L 
fciMSElt'ttttlllMttftlCtt 2 5 £§An 
T. A^-&H©«mEg$SEfiKL. 2 5 V£«fc5SiB& 

^^trs©?i 0 a^fif« 3 5 ssAn§„ 

[0 0 9 1 ] ^©$Sm, *fgWtt«t*©^'J>h[5IBS« 

A / ^TlfeSMffiKMirt 4 : t/i < I 
*©*ftT^U>h0tt1S©JlffiK*^I«t"r*. $5. 
fc. «BJti«©[l]g§1ST?iJffl'SJtg^ ; fo©ctO^U< 

©^^$pjsgir?.o ^fgBmiUtt©®!®^© 
Mj&zvimtL, mmj%&&=FW (rfd «©«*« 

0-^^6n-&^#:t4©iiA{i, KUHB-r^SiaKKifi: 
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3Jf$©RF I is-JlWMrfL&pjmt-rZo 

[0092] eh 3&mm?z>t. *mw(D2 nzmco 
mmrfiy^-h oocm) ©;*-y-©#)&£&R± 

ftte, ^mitm^X. 5 0#>H (22. 7 kg) 

U&t^<Dm-Z:'®&5 5 3 5 io 

[0 0 9 3 ] 0 1 3(1, &#^>^£*IiA^£;#§g0Ji(C 

6 7 5H ±mvrc£o\z, 3 5 izmtb^ntc 

%omim2 5©«£i^lT£7c£>©±ffiifi<©— fcit 

wm^\y f 6 o o (x\$&mzfovfzi&(Dwm'\y f) 

1 5(3, lr^\£*y F6 7 5 (Dftffi^tS 1 5 £TP££1± 

ft-Sct?^*©^-^ (Ei^-s-f) (c^oftm^n^ 

ff^7i7^iX-^ 6 8 0©±^(C^#(t^n-l)o 20 
—X (bel lows) 6 8 2IJ7^faI-^ 6 8 0. 
£JftHA,T, flB£T3£?(^^^t:*>;/ F 6 7 5 

At!. liiP*-7.6 8 6, 6 8 7 ^7YM 6 8 8^ 
AT, #>y°6 8 4KJ:0*-* F 6 7 5 ^15 a* A 

-f<57ci6©^>^ 6 9 OTO^lcOHffH^L.fc^m^ 
3 5$ + tt^7F 6 7 5*^»of«^Sxf 

[0 0 9 4] »Tti !&l#©5£ji5cH#K, 7^al- 30 
^ 6 8 0^1 55+tt'*7h6 7 5(Dftg|$-vPST;* 

-b-^o #^-ctf>:/6 8 4^*#^$n, %om*n2 5(C 
MLx^mt3 5*m$imzftM?z>fcib\zm^t>nz> 

5^LT+tt'*7 F 6 7 5©|*jg|^\#>XTaiD, 
6 8 6 , 6 8 7, 7 A 6 8 9 RZJ? 

6 9o^LTBiii5t5. zwrnmi^mi 3 5£ 

U CKO^T^^^X-^ 6 8 0(3-&l 5£ + ^t**>.y 

f 6 7 5 ©±S'\±#$-t*, m^m^m* 3 5 <d&k « 

•So 

[0 0 9 5] JPX.T, ±5zBLfc^-r 7 6 0 8 \Z£Z>m<D 

¥wit<Dmz%±Ltz?mm-&. mm<v ! ®&tt®2 5t 
&\z¥-mtzntz5imi3 szftMTztz®, *^t** 

y F 6 7 5(DrtBB^^-y-y F®©» £Hfm7c— f*:ffc 
WJ'Xy F 6 0 0(C=fcD¥tfi?l$n-5„ 
[0 0 9 6] ±jznLfc*^BJM^TCADx-^^- 

£#?ir£W3&T**. L^L&^e>, 014 a, 014 so 



b , 0 15a, 015b Rtf 0 1 6 a ^ 6 0 1 6 e IZM 

[0097] 014 a til 4 b£$-f#Hrr*£, £ 
**#3 5£#flrr£itu©Mf£PgT", £8#3 5!CJ;0 

(y-zl) Ti^Sn, Z\(DWlW(DBW±.Z\(Dy - z 

wimrfx&7c\z-\-ft*z^mmT'i%ft£nT^z>b<Dt 

-T?>o 01 4 a©Ha»Stt#©*S$Hitt##»2 5© 
nKCCD#)#:<DMIItt;, JAM'S y F 2 0 tt«J#©|*iSIS 

tilts. -ozitsiybommmttammm 

[0 0 9 8 ] 014bttH14aC^l/fct)OtHi;y 
-zffi©$?®T\ BD«W5ft0l:*«JM3 5' £ 
^HtTjpS t (Dmmfr®2 5 ' ©->iM^igfilE3nT 
V^^t^0^-r^o 01 4 b©!$l#©M 
x#7t©|5g#) fcXJ¥£ t ©Ig£#;i&o »Mfi2 5 

D, ~>xjl/2 5' ©nfi«^60D^J#«3 5 (Dftffiteftm 
3. co J: -5 te ~> x £ -5 © (r W ffl ft « ^ © 

*m&vv>7 7.£i'3L)vmmm2 5- (c(i^-o^5x 

[0 0 9 9 ] 5fcMJ#**3 5' B7 7'I/-;X;WI4» 
ByX;H:J:5t)©©J:5l:, ft#«»2 SiOffiSft 
l>8ST»ESn4fc», H14bOft#S»fiEt5ft 
fecD-T >i'v ! x-y FEUBO'Vy Fco^ffl©MS«0 14a 
O ^ # £ ^> 7c 46 C ST -5 fc 00 & t) # S (C M 'P L T 

^Itl/T, 0 1 4 bOO!ii^«0 1 4 acDfecDd: 

fc«>fcffllifc-f >^v?xy hEP»|A 7 K2 0(D^fe'> 

[oioo] -5-nst, €£*03>t:3.-^3Ea»»yD 
^ - ^ ^ - x <d is 1 1 CD it co t z m. T tt © «l # © -> x ; V 

$ t T0 1 4 a ^"rct^Ti+^BR^Cx-^^-X^ 
581 4 blC^"TJ;57ivx)Ha5^^@»iMt^^-r 
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£S[iiSSg<rrJB»lC^fTLT i b«fc^. 015a£H 
-5c 

[oioi] iWE««*^ff-fsa*L^*&K:±* 
Fp1i(D^ i7 -fe;i/V O X E L ttSJft V ©Sffll^ 
fi2 5Tfttft<^«$j$»3 5' Ji^^filcSni. £© 

nsttf ©^^tJK^rt t'ti^M^ 3 5 - ^e>^ 

[0102] M©^iz;i/VOXEL£Mi?3i77#; 
<h-r-2>c EI 1 5 a tH 1 5 b ©SKnEKcH^-TS^ffi 

n «fc d *m#fr*> is*)im&^(D^-?m&zmi, < & 

©n>tfa.-^*^^fc^n^7ApI^T*fe«)Ct^# 40 
[0 10 3] CL©7Jt£«, #I#:©S«©^I1#H^B#P B 1 

©M«z^7C©-»©SH^LTii^W(C^fT$n 
-5c SSfc. 015a, 015b©fW«t§ 
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[0 10 4] *^^©^]6S0i|^ct-5^mffiS«®S7 0 

oa>&iM&u iUTa- y-*-Ji^©->x;np t 

y^ISS$n-5o *Wr7 0 IT, fflm<D#P±.)\s ( rv 
OXELj ) <DM&<D ym&W'S^ l^y^Syma 

x*»6->in'jp t rtKffiiiLTir>aa>£"5a>8ijtu 

^X«4>5#?tM^lP3 t ©yi^Kii^Oi* 

VOXELCxtSSf^tT, Mx^xma 
x©->x;WP t rtfC*5^t*-5^*^.S*iJ»r7 0 
frl"*. VOXEL^xma x©Ei t 
y 2 fc^Jf^-r -5 Z t tz «k 0 ffifzUVO X E L * 51 
iRU f&HW£ 5 l ! iJ»r7 0 l^Blf. VOXELCxMy 
ffi & 2 fc ttit # $ * d t ti^HW^SVOXE 

5ISL< fcCMfciH** 2 £ <h \Z «t D 

[0 10 5] licixma xOxijWIrtllVOXEL 

VOXEL ^ t^T'S 5 ^ i' 5 Sffli 7 0 5 $ 

ifCkOSfr&fcVOXELSaftU ¥TO 7 0 3 'xf&JfP 
^M-To VOXEL^T*^, Ztlte^QcDV 
OXEL^ItSH (t^M5M3 5' * 
SAnslffr) t&O. ®a«fij»?7 0 7^^fTi"-5o 
[0 10 6] ±i£Lfc#fgfE©:©^ffi0in;:J:3£, it 

*ftV©gIS|iSlttTVOXEL&'7-j?t«!5»f5 

LjfcbfctfS, *JW7 0 7 tttEllft 
SC. ft^ttV©^®©^**^^*^-^*^ 
«K7 0 7t, VOXELtHCy+ftCid© 

VOXELil^-xM'siK tfe tgggt©^ 

sn. -xj5faizMmLTffl&itz&m&*m3k-?z>o 

&^T-mm7 0 8TxtS^>^t7 HUT, VO 
XELfr6 + x7jfa©M#V©M©*£P^itT, 
VOXELS"7-^Tt*^i'5A» (-ffrfc-feiETjftV 
©M©-»* t iO^t^Xtt^U^xSfLTU 
S) Sftjrr*. El 6 bTH^Ufcf&ttffitt, x = o 
©¥®Hmo/cSt77^V©n®©ftD©x= tffiCBo 
7i5i7j#:V©rt^M©ft^A$^tr, *J»r7 0 7 ©*S^ 

[0 1 0 7] 01 5 aCISt, VOXELtlWIUx^- 



4^^^7-40445 



(13) 



23 



tuz&o^-vznt^Eofrttikfe-t&mfei o 9 

tb, VOXELct0y^7C^/h$^5x^V©«®O|H5 

VOXEL^e,y^[^](DH5^W*-^^tt-r^ (5117 1 
0) o il6c(iMia<9. fiJSff7 0 9©ii3^iE© 

(1-^^y^VOXELJ;f)^l*XlJfl 
^) t^Wr^^afficDg|5^&0^-r-5o y=o®©ft io 
Dflil^V©^® (y= t <Dm\Z^r>tc) &X#Jt 

[0 10 8] *liT. z^TcTVOXELETO^i't 

^7ctl^«Jw. MS 7 1 2Tz jta^-r >^«:-ky h 
U z^7tT-mI^[^c7)^$^SU, VOXELCDfeOi 
0*$l^Xte#b^zffi£WT£ir*#V©g®©gB 
HI 6d©*#iB«ilO«^H*#f-r^ 
#5i^V©M©gB^^0^-r-5. 20 
[0 10 9] ¥«Jifr7 07, 709, 7 1 1 ^6, fa©! 

T&S. x, y, z^O4TO3^7CtV0XELl: 

HI 6 e^-TA*#:V©Slia©fflJ»©*, Tfe 
h^VOXELj;0f(Ox, y, z ^Ctc© 3 *tc±T*« 
**^(fl:Il©*-*»*f-r4j£M!**&«. x= t , y = 

Sn^o feltUT, **S©:©^(1 VOXEL 30 
[0110] 015b ^S-T^^it^ft: 

v<oaEiii©«H*-ja*3ebT, awwiM&T**. & 

17 1 4Hzffl=£-5t^V©JLS{3*fJ^-rS2 t H-fey 
ht5. ^^TfiJ»r7 1 5fi_h®©**7J©x, y<&« 
(4W7 0 7, 7 0 9CDig^^#) ©sl?^-fe;HCK-& 

©^^■t;Pttfft#«©^fl!lT*«Ct*jSi*b, vox 

ffll[JVOXELT*7b, M7 0 6Txffi£if#L 

fcilfcSvoxE l £H#-a-*. ±M©^©^^-t;u 
^"t>*©«-&, xMyl^z = 2 tiBlWSns 
(d©«£, xtttfS^Bre**) «!I7 16^}tS 
tl^o JpJ»r7 1 7tt, ffi^Tlfc^i'S^^^L, 

[0111] ±M (z = 2 t) <D#2-k)W*>Qi?ti.^ 
M7 1 8 Tz £-?-©{£ (^IS^fg (±$Lfc¥iJlgr 
7 1 l©tS*lCi6i;T, oXIJtCi'^eW \Z-tyh so 
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?%z\t\z£Qmffi$:mffi?2>. mm 7 1 9H*ij0r7 0 

7. 7 0 9©fi*^«kO«#fbfc«Bffl*T^©JlEgSH» 
oT&#^-feJU©#<g£fl¥#fU W7 2 1 lUDSI 
**r^7Lfcetilt£t4. -©<£ 5 fc£¥#r L-fclg® 

©^^-fe;u©£n^^4 i ^©«^-> cn«+stT€r«c 
^fcfe®ittvoxELTii7U> p^©^^-fe;p©ii 

$Hi*!lS7 0 6T*fran*. 

[0112] jsb©^tb#(w (+s#^"t;uMman 

a*^ttfi£T4t) , WBiI7 2 2^g?D, ^ 
E17 2 2te*iJ»r7 0 7, 7 0 9, 7 1 1 TJIttl L-«© 

*«E#^*wt-^#*Bi#* , fe;i'©x. y. Z^*££ 

*. TO 7 2 3 12, *®^i7ir;U©zffi^2 t ^iAfc 

*-©«^Ktt«i£-r5fflii7 3 6^iw»sai-r. 

fclr»»£-, *l;fli7 2 5[t i«T^tgf#^t;k 
©yffi**2 tSi^T^^i*5^S^L, ^©*§£- 
zte&ffl3 7 2 4T-if^-r^J;e)^fi^«^7bTV^ 

;P©yffi#2 t £i£*ij»r 7 2 5^LTU 

$I*^tJl^y tSSiSLTx - z 
©t^^^CioTUS^ Cr^fc-&y=2 tXtty = 

£ife?rt**«J»r7 2 7 £^ff-r5. ^©if^,, 
#fJEgf 7 0 9 ^^fTLTx-z®tC^ofegffl^^-t;i/$ 
tfffU «7 3 1iaD^n5J:^:Ifi©zI 
CTbTx-ziB^7tl)ST«7 3 OT'xfitSrif 
#$-&-£>o t>-6l6, a®^^irJU©<h*n^^tfST"*S 
ItWoft*^, VOXEL«^S<h«-7-^^Ftg 
T&tK ^ff)VOXEL«$n4 (8LH7 0 6) . 

x- z®©xi-ri^©^Ts#(c, mm-r^zmwtftr-t 

^©yffi£M7 3 2T 1 fctfi§#U wit\s\C<yM 
£¥U!fr7 2 5, 7 2 7TttST5. 

[0113] »*f-r^^«®^^-t;u©yffl^-&-&-5 
x - z is©— *K3teirs d t zikfe? z>mm 7 2 7 tC 

±0, x|5g^ (x^ffi^SI^tx = 2 t) CD**«ffl 

i7 3 4T*s$n5. M#^-fe;u***^©«-&. yfi 
*«wrx«i»an (®i7 23), Msn mm 2 

5, 7 2 7) , y*<2 tlE|^S:iffi-r*T^©y^iBIE 
»*«Bl«ttSn. i@X.fcJi£-z(g£if#b (MS7 2 

4) , MttHiian*. 

[0 114] ^ro<k5l:, M#?-fe^©zted*£E;£# 

v©_ks©2 tv>m.mmmzmm-?*&-z. ±l&#v<d 

ffl'J® (XttlS^KjSCTrt®) ©^^^-t^^z^TC© 
■?-22n-i:\,*ti.^#?-ii)itfvoxELfre>mffi t ft 

tdfyffiL-fc^fci*. VOXELttlMII^i^^J; 

e>^-^$ns. ^t«7 3 6^fT$n, ^mc 

J;0SS!^B#JrvoxEL£-t©^H©^^-fe;i/tt4'^<i: 
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[01 15] 015a tm 15 b©£©7a?£©i&^<hL 
X. M^W^tWWgifflT-^^-XlWI 

5' £^#©l*)M#t;:ffl^TJ;^. ^©=t5tl. £© 
2 5£«-ffif S&J&fcffl^S'f >^x 

[0116] *58w»'**«#*»i*-r-5i«*©aett 

Sltt5M3 5©SSSMtl/an. 01 7 a 7^6 

ai7d^#mt. %omm2 5££*rr*©K& 

[ 0 1 1 7 ] 0 1 7 a 2 5 3 55t 

tr%#©y-ziSl::}BofcWiS£EjS-rs. 117 a* 
5 SIC, «#«^2 5©3ItBbgB#2 5 OH « 

+ y*(^fcn^5Smb, *#fl03ao©«»J:0 ( z # 

t. «J#«»2 5^©±{CM«^£e>^©%Ii& 

tt5 UHB 2 5 0H©±©^8^3 5 5 3 5 fc^Sfc 

[0 1 1 8] 01 7 a ©^©x-ySK^TIBto 7c 
01 7 bi^El 7 d©»f®0«*^Ba©^©IIM^ 

0^-r^>„ M-r^^^©^©-©^M*©{@ 

Affln>tia.-37 • 7-^7>^r-->3 >X«|Wf^©ff# 
A7-©x-^«LaSBTHfTSnS. Sbll, «© 
3>tT3.-^XaiKt|-y7 h^xTtffl^iiT^©Ui^ 

[0 119] 017 bfi!BtHLIB2 5 0H©Bf£ ( z 7? 
ft) OT©ffl*tWKT)iT»l«SnTlr»**#©¥iiiH 
SHiTT*. c\©B«3Sffi^2 5 0H£^rtr/I©iiufC± 

a>«. »jfiUTl>SSfiE©H (017bT«ffl2 

fe«eK»2 5 S3&<!itBa52 5 0H{r**JEbT^n<b. IS 
Silt, ^©S^*fLT01 7 b^0^-TSct-5JC^ 

[0 1 2 0] ±iUtJ;5l:, $S»3t^fe«+ z^^ii 
^BSKHftfT'TS. 01 7 c«3IttJLa&2 5 0H©i^$ 

3 2 5«1|!1WM3 5 tftCIl 7 c\Z 
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m*-?2>£o\zftmt<nz>. jqat, d©«Ttt«i#o 

iOl^KiHl 7 clc^T##©MM©%#*m2 5 

[0121] 01 7 dtt3SHiLgB2 5OH©iS$ct0± 
©B£0^U TO^©Jl£^n=fc<3 _h©£T©li©iJ 
W»©H*a*-r*. HI 7dfc^«3fc. !BmLgfl 
2 5 0HttCCU^M*J^ilCTT»S&». !StBL 
g|5 2 5 0H©^^X(i^l^©^itig|5«Mb7 t c £U 0 in 
AT, 0 1 7 d ©fgtf 3 5 5 ©Jill 2 5 fj& . 
< , T#BE§§ 3 0 3 5 5 3 5 ifi 

»Esna^«k5fa»sn5. ;i©j:5f-M$n7c# 

[0 12 2] *:5SMl3«fc4S«, TjS, M©W$« 

§o set:. mft&timcDftmtmzTmmttmizitfc 
f£^.±&mmx(Dmm(D^m(D^mmmtmmm\zm^ 

nJfBT&S. j«fm£©i&lCTfcB]WJBTffiT»*fc«>, 
l*#<©^-^a>£©ip-<SMW&;*. )V-7y h^pJ 

Ek±<Dmwiz£vmmizzfu h^^$n§, 

l-&©n>ta.-^±©^<©a>tf^-^^4Hft ; £ 
[0 12 3] ^DSItJ; Df^S$tl55#< 

[0 12 4] *f|iW©Si»Jtt;\- ^17, 7 7 
H^7i7X(i^fi'P3- ^Ufc77-A'7x7€f 

a0liXV-f^D3- Fft&^7 7h^x7$SCLfc 
|l|J£0y©M*l0£Sfc>-r. S6IC, #fgBJ©m£©ilM 

f#fFW*©IEH^PbT©*-^$nsS0©fe©T* 

-So 

[0 12 5] ^±©sftWlCglLTjEK£AT©^<&^^f 

-So 

(1) 3^c«#ftf^*-rs««te*Slf>T. 

mm-s \zm v x uin-c $> <& — sim ^ h t * t> t , 
m^-^yh m ©^©fie^m 2 «r» & #set * fc«> , 
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fflCfcfctfLTffiB-iMfcBJM^';/ K©&I&2j fate HUE 
[0126] ( 2 ) SB 1 *IB*OS*fc^tr»T, BiffB- 

[0 12 7] (3) S2aEi©Sfl:*^T, itfJf2¥ 
®fbgSteituf2fg 1 ->*x y ht«E»E»CJ*l/TBl 

[0128] (4) JB3 9WE«<DS«K:*^T. WE- 

[0 12 9] (5) M3TO*©8«fc*Str>T, mJf2S 

[0 13 0] (6) ^2SSiOSIl:^^T« ilEt 

[0 13 1] (7) jB6 9WB*<DMfc*Slr»T, Mff2^- 

[0 13 2] (8) g6JgSEt©gll:*^T, Mf2^ 
[0 13 3] (9) «2 9ne*©8«C*Slr»T, buI2¥ 
[0134] (1 0) fg9TOIS<DgfllJc:*3^T, ME 

[0135] (ii) ^2SIEtrogti:*^t, iffi 
¥fflftgi«iE^ly'x7 bifflE#BESgK*H,TNi 

[0 13 6] (1 2) JB2TO«©S«t*^T, luTE 
#E§§telf§ 2 yi y h tk^tsmW* 
[0 13 7] (13) 3 »ft^ffit573ffiti^ 

«T*oT. fflE-fMfcePBJ'W HliHfff2^-y-> hffi 

iiiJEfg 1 H:»LTIML&H«TillE9lMA7 

etSWE^-yv hE©ii^fiS^Hifl2^ 1 -/i7 h 

ltmi2^ i tmeftffi i**K#E-r*&»-e*^ 

T. MS2SI l »tttt»E3nt*l:lftt*l»E»Ea 



l^£#ELT^£f£K©&©mfE* h®©ft!l 

[0 13 8] (l 4) SBi 3affii0^Sl:*^T. HtF 

[0139] (15) ^14 Stia*©2r«fK*5l»T. AS 
sBTO-fbt&Pgte, h<tHffH2^Eg§{c*tb 

[0 14 0] (l 6) SBi 5 5Ei©Jttt;^^T, M 
K¥flSft:R»HU ii&ESg 1-/I7F a*MESf§ 1 
ELT^5{iB©Sfj©MS2^-y>y h'®cD{i«T^lfT$ 

[0 14 1] (1 7) mi 5SMB*©2rtelC*S^T, eft 
H2¥®^bSPg«, iiB^i3S*»il3S 2 W4»Et5 

[0 14 2] (1 8) »1 3 9IIB«©*ttK*l»T, W 
E«iiLaK©«T, Hffl2^ 1 #»IC»LT1WIBJB2« 

[0143] (1 9) n>lf^.-^ • ^-^^-X^e. 

;ptbTME^-^^-^*tra^sn, Sfii27jffi«, 

^fcfi© * ^7 -fc )V t V T © Mf2^# © iffir- ^ ^ 
-\L)V<Dzs3.)Vt. LT©H(fE^#:©-x-^^— ^XSS^X 

Rfilli^ciffiOviMitCMb, m l tmti 
53-E^lc@{bt-^Huf27>Ea[^i. iEi 1 tm&£HE 

»*EPlniLTfifi©^-y«> Mffl£#ritT-5»»£. ME 

fg 1 HflOyi)^^ MESS 2 WttfcJ: DMtn 

u MEf§2#^©SG#£i&Htri!uESg i 

[0144] (20) ^19 M©7?ai:fe^T, ttf 



45KI¥7-40445 



29 

-*^-x^©^«©Sgi#:?-fe;i/£tfc3fcLT, z.n 
tsm&.LrzfcMft<Dm$tm<D#2 j £j\,&8ig.L. mm 

[0 14 5] (2 l) Sg2 0SEi®*St:it»T, & 

[oi4 6] (2 2) m,2 immmay^mz^x. m 
Mbt^ i ^©igf^^^t^sMiT, £tt*t 

■fe;nfe*3tr4SttEgi!»k:*«FUT, mbbss i #rfi]©ii& 

[0 14 7] (2 3) mi 9 5ifE*©:frS:lCi3^T, M 

^^vtm i m<D±<D®m<Dmtpo>'pm#? j £)\'<D& 

[0 14 8] (2 4) 3&7t®)te<DZl>¥zL-?mfflm 

ISL^2lM^Ol±II7yi/-LTSftL^ 

&miZfoCXmz.&$)l- n — 
BiA'-tJ: "9 ¥®fb U # :/-fe;Hb#©— BBfcBfcS L 



l&m terser -So §atiixH$nfem^©3^7c^ 

rt%£T3 3;T^©f£B^lS3I£ns„ £©B*j£T, 4b 

7C*b<*£-?-©£3:gi-r, Xtt*2#»»4-t©«9ffct£ 
Jot. 7U>hlIII&fi©J:5fc«^*iSfc»JST*. 

ts^ftfew^^nti^. 

[0149] *Htt, S[S$nfcl99l¥lfl31B 

*gm©me-»#6 4 8, osi^citt^, 1 

9 9 2^6fi2 4BiMi-aS^9 0 5, 0 6 9 
#©«#Wfctt#T»*. 
[0®©ffiW=ctftBJ] 

[HI] *«9ifc«fcSa*L^JS«©HT»oT, a 
ttSMrfk3&Ktttt8i&ffi©ft&B. bte*5tW\ZJ:Q 

[0 2] *56Wfc«fc*Hl a©jfijg7n h^-T k">^ 
«©flfi©M*b^Jfifiaj-p»0. a«IEffi0. b te±® 
EI. c«fcfiiJ®Eo 

[03] *»ISL^lMli«t5^^D^nt 

[04] *mw<Dm&v^mMMiz£2>3#.7c®>&&m 

[0 5] *feW©M*bV^Jfi««JC«k*31l8iJ^ry K** 
[0 6] 3|c36W©a*blr^M«fc±S*tB»ta**S 

0o 

[07] H4©*5fiw©asb^mtif!in«oT«iiija 
*ma>sf£e>n* 3jfc7c«ijfr©8!jg©fc©a^ufc«ia 

SPg©^©M^3g©0o aUWIfflO^ii, btt 
3£mm©#iE0. c te¥®rt;£aiftT0o 
[0 8] H4©*5693©a*L^I61S«ltJ:*jSSiB^lX 

«s«itt«^e)f^e.n*3*7c»#©saji©fc©s« 

Ufcffi«ft»©IBJ©*J56*3t©H. a te£l#*m©#iB 
0. btt«#»»©»iBH» c te¥®*b£atfc>T0o 

[0 9 ] *f6W©9J^Jfifi«Jf3«fcS-#:{t:»ESaC¥® 
ffc'Vj' H„ a«IE®0. bfi^PffiHo 

[0 10] *%BJ©SU7i«MfC«tS¥®fbJJ©iE® 

0o 

[011] *mw(Dmt£mMm\z£zmtzw<tffl>3,<D 

IE®0„ a fin — "y — £^tT0. b «^\*— Sr"^tf0. 

[012] *w$mwznmM\z&%&m-Jvyvw , & 

0o 

[013] *%w<nmtemMM\z&z>i$8 3 zftmrz>rz 

xr— >a >t;-M^ntu-5^t^t@.- 
[014] *fSM©»J^Jfi0y^«J:O^8iSn*3^7c 
^^©0iJ©»rffi0„ attf^«ij#H. bttyi» 
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0„ 2 0 EPISih^H 

[B15] Hl4aStf014bO3*7C«ft^Kt 2 5 

49J)Q:*ffiO»^S:0^-r*«En0. 3 0 ;XMIW> 

[B16] 015at015b©*feT«#fl/TH53j? 3 5 

^t;«SHtf*a*SH*l/, a«^i7-fe;i/i:5x^ 4 5 &«ife«>gff 

V<D[W&£. bj^&ettWWfclStJT^W-r^tlfW^t 5 0 hi 

^tl. 5 5 3#^#J#: 

[Hi 7] *f!w©gij^jE«fy^«to^fiesns«!i#© 6 0 gj»rfiB 

©rBS0T, a^dte^MJ^Rt^Tj^m 6 5 KS#>y 

innvmw] 10 7 0 HMttn, 

10 EpgiJSS 9 0 v-f^nn>tfa 

1 5 # 9 5 £f#gBB£:£gfi 

[0 1] [0 




1 1 1 JIJIJ^JIJ-LTLTL 



||| JUUI n_n_ 



[0 7] 



— rvwai 



[0 5] 
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618 




M*tIE 5 ] 

»iE»*3BB*3 01 l 
«IE^?£] g£M 
1#iEl*)§] 
011] 

, 602 
Mr 620 



600' 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BJfcACK BORDERS 

J2f\lMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
/□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
JZJ GRAY SCALE DOCUMENTS 

JZi LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: . 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



